
, o q. 4- o-to//JfL 

July_ 1995 

q 

' I 
I ' I 

q 
I ' 

fl 
i J 

_ H A R B O R  I S L A N D  SEDIME ..  NT O P E R A B L E:  UNI'r 

SUPPLEMENTARY RE,ME 0DIAL 
' I N V E S T I G A T l O N  �  ..  ..  ..  

·  Chemica!Data Summary Report 
. ' - . 

.. 

.. . 

#IMTCROllilSER 
1910 Fairview Avenue East 
Seattle,_ Washington 9Bi02-3699 

PREPARED BY: 

• ENVIRONMENT .. 
� CONSULTANTS 

200 W�st Mercer Street 

Suite 403 
.. Seattle, Washington 9Bi!9 

.. 0-2 

2-6 - ·-·-··-·-------········· 

Harbor Island Sediment Work Group 

o/o Port of Seattle 
2711 Alaskan Way 
Seattle, Washington 98111 

PREPARE .. D FOR: 

I i 
lJ 

I ! 

l� 

f 1 I .. 

u 

, ' 
i i 
LO 

t ' 

u 

I , 
. ' 

l l . � 

I ' 

I : 
t_i 

I'\ 

j l 
.. ' 

n 
i j 

u 

n 
I i 

HI-SHELL000274



- 

' 

· · - -,  

HARBOR ISLAND SEDIMENT OPERABLE UNIT 

SUPPLEMENTARY REMEDIAL INVESTIGATION 

CHEMICAL DATA SUMMARY REPORT 

Prepared for: 

Prepared by: 

Harbor Island Sediment Work Group 

c/o Port of Seattle 

2711 Alaskan Way 

Seattle, WA 9 8 1 1 1  

EVS Environment Consultants 

200 West Mercer st., Suite 403 

Seattle, WA 98119 

and 

Hart Crowser, Inc. 

1910 Fairview Ave. E. 

Seattle, WA 98102 

EVS Project No: 2/465-02 

j : 
Hart Crowser 

Project No: 4249-01 

I . 
L., 

i ' July 1995 

HI-SHELL000275



' 
I 

•I 
' ' 

' ' 

. i 
' 

TABLE OF CONTENTS 

LIST OF FIGURES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . vii 

LIST OF TABLES - x 

LIST OF ACRONYMS xiv 

EXECUTIVE SUMMARY - E-1 

1.0 INTRODUCTION _ 1 

2.0 SURFACE SEDIMENT SAMPLE DATA SUMMARY 3 

i ' 

! i 

I : . , 

' : 
i . 
L ,  

I  i  
'  .  
;  l  
l..J 

i 
I ' 
L .. 

2.1 

2.2 

METHODS 3 

2.1.1 Field Methods 3 

2.1.2 Analytical Methods 3 

2.1.3 Data Handling and Presentation 4 

2.1.3.l Data Reporting and Detection Limits 5 

2.1.3.2 CSL Comparisons 5 

RESULTS 5 

2.2.1 Carr Inlet Reference Stations 6 

2.2.1.1 Grain Size 6 

2.2.1.2 Metals, Metalloids, and Tributyltin , 6 

2.2.1.3 Organic Compounds 6 

2.2.1.4 SEM/AVS 6 

2.2.1.5 Other Parameters 7 

2.2.1.6 CSL Enrichment Ratios , 7 

2.2.2 West Waterway ; 7 

2.2.2.1 Grain Size 7 

2.2.2.2 Metals, Metalloids, and Tributyltin 7 

2.2.2.3 Organic Compounds 7 

2.2.2.4 SEMI A VS 8 

2.2.2.5 Other Parameters 8 

2.2.2.6 CSL Enrichment Ratios 8 

2.2.3 East Waterway 8 

. .  

.  '  '  .  

21465-02.1 Chem. Dala Summary Report 

July 1995 ii 

HI-SHELL000276



2.2.3.1 Grain Size 8 

2.2.3.2 Metals, Metalloids, and Tributyltin 9 

2.2.3.3 Organic Compounds 9 

2.2.3.4 SEM/AVS 9 

2.2.3.5 Other Parameters 9 

2.2.3.6 CSL Enrichment Ratios , . 9 

2.2.4 North Shore 10 

2.2.4.1 Grain Size 10 

2.2.4.2 Metals, Metalloids, and Tributyltin : 10 

2.2.4.3 Organic Compounds 10 

2.2.4.4 SEMI A VS ., 10 

2.2.4.5 Other Parameters 11  

2.2.4.6 CSL Enrichment Ratios 11  

2.3 QA/QCREVIEWOFSURFACESEDIMENTSAMPLEDATA . .  11  

2.3.1 Summary of Qualified Data 12 

2.3.1.1 Metals and Metalloids 12 

2.3.1.2 Organotin Compounds 12 

2.3.1.3 Semivolatile Organic Compounds . .  :  12 

2.3.1.4 Pesticides/PCBs 13 

2.3 .1.5 Other Parameters ; 13 

2.3.2 Field Quality Assurance Summary 13 

2.3.2.1 Field Blanks 13 

2.3 .2.2 Field Replicates 14 

2.3.3 Targeted Detection Limits 15 

2.3.4 Completeness - 15 

3.0 SUBSURFACECORESAMPLEDATASUMMARY 16 

3.1 METHODS 16 

3 .1 .1 Field Methods 16 

3 .1.2 Laboratory Methods 17 

3.1.3 Data Handling and Comparison 18 

RESULTS 18 

3.2.1 West Waterway 19 

3.2.1 .1 Grain Size 19 

3.2.1.2 Mercury 19 

n 

. -, 

•...----- 

3.2 

2/465-02.1 Chem. Data Summary Report 

July 1995 iii 

HI-SHELL000277



3.2.1.3 Sulfide 19 

3.2.1.4 Ammonia 19 

3.2.2 East Waterway 20 

3.2.2.1 Grain Size 20 

3.2.2.2 Mercury 20 

3 .2.2.3 Sulfide , 20 

3.2.2.4 Ammonia 20 

3.2.3 North Shore 21 

3.2.3.1 Grain Size , , · 21 

3.2.3.2 Mercury 21 

3.2.3.3 Sulfide · .  21 

3.2.3.4 Ammonia 21 

3.3 QNQC SUMMARY OF THE SUBSURFACE CORE SAMPLE 

DATA : 21 

3.3.1 QNQC of Grain Size Results 21 

3.3.2 QNQC of Chemical Results 22 

3.3.2.1 Mercury 22 

3.3.2.2 Sulfide 23 

3.3.2.3 Ammonia 23 

3.3.2.4 Total Solids : 23 

3.4 CORE LOGS 24 

4.0 NATURAL RECOVERY STATION SUBSURFACE CORE SAMPLE DATA 

SUMMARY 25 

4.1 METHODS 25 

4.1.1 Field Methods 25 

4.1.2 Chemical and Radiochemical Analysis Methods 26 

4.1.3 Data Handling and Calculation 26 

4.2 RESULTS 27 

4.3 QNQC REVIEW OF NATURAL RECOVERY SUBSURFACE 

CORESAMPLEDATA 27 

4.3.1 Polychlorinated Biphenyls 28 

4.3.2 Mercury 29 

4.3.3 Total Solids 30 

4.3.4 Cesium-137 and Lead-210 30 

2/465-02. i Chem. Data Summary Report 

July 1995 iv 

HI-SHELL000278



4.4 CORE LOGS 30 

5.0 NATURAL RECOVERY SEDIMENT TRAP AND CURRENT METER DATA 

SUMMARY 32 

5.1 METHODS 32 

5.1 . 1  Field Methods 32 

5 .1 . 1 . 1  Current Meter/Sediment Trap Deployment , 32 

5.1 .1 .2 Sample Retrieval 33 

5.1.1.3 Sample Processing 34 

5.1.2 Chemical and Radiochemical Analysis Methods : 35 

5.1.3 Data Handling and Calculation 35 

5.2 RESULTS 36 

5 .2.1 Grain Size 36 

5.2.2 Metals, Metalloids, and Butyltins 36 

5.2.3 Organic Compounds 37 

5.2.4 Other Parameters 37 

5.2.5 CSL Enrichment Ratios 38 

5.2.6 Gross Sedimentation Rates 38 

5.3 CURRENTMETERRESULTS 39 

5.3.1 West Waterway 39 

5.3.2 East Waterway 40 

5.4 QNQC REVIEW OF SEDJMENT TRAP SAMPLE DATA 40 

5.4.1 Summary of Qualified Data 40 

5.4.1.1 Semivolatile Organic Compunds , 40 

5.4.1.2 Pesticides/PCBs 41 

5.4.1.3 Mercury and Other Total Metals 41 

5.4.1.4 Organotin Compounds 42 

5.4.1.5 Other Parameters 42 

5.4.1.6 Lead-210 , 42 

6.0 SUMMARY , : 43 

7.0 REFERENCES 45 

•-, 

__ _J 

,____; 

L.J 

2/465-02.1 Chem. Data Summary Report 

July 1995 v 

HI-SHELL000279



-, 

APPENDIX A ANALYTICAL RESULTS FOR SURFACE 

I SEDIMENT SAMPLES 

APPENDIXB ANALYTICAL RESULTS FOR SUBSURFACE 

·1 CORE SAMPLES 
I 

APPENDIXC ANALYTICAL RESULTS FOR NATURAL RECOVERY ' 

STATION SUBSURFACE CORE SAMPLES 
: 1 

' APPENDIXD ANALYTICAL RESULTS FOR NATURAL RECOVERY 

STATION SEDIMENT TRAP SAMPLES 
,, 

APPENDIXE SURFACE SEDIMENT GRAIN SIZE DISTRIBUTION PLOTS 

APPENDIXF SUBSURFACE SEDIMENT GRAIN SIZE DISTRIBUTION 

. l 
PLOTS 

' 1 

l . 

2/465-02.1 Chem. Data Summary Report 

July 1995 vi 

HI-SHELL000280



LIST OF FIGURES 

[Figures cited iu each section are provided at the end of that section.] 

Section 1.0 

!  •  

Figure 1-1. 

Section 2.0 

Figure 2-1. 

Figure 2-2. 

Figure 2-3. 

Figure 2-4. 

Figure 2-5. 

Figure 2-6. 

Figure 2-7. 

Figure 2-8. 

Section 3.0 

Figure 3-1. 

Figure 3-2. 

Figure 3-3. 

Figure 3-4. 

Confirmed sample location plan 

Locations of surface sediment sampling stations 

Locations where arsenic concentrations in surface sediments 
exceeded the CSL 

Locations where copper concentrations in surface sediments 
exceeded the CSL 

Locations where lead concentrations in surface sediments 
exceeded the CSL 

Locations where mercury concentrations in surface sediments 
exceeded the CSL 

Locations where zinc concentrations in surface sediments 
exceeded the CSL 

Locations where P AH concentrations in surface sediments 
exceeded the CSL 

Locations where concentrations of total PCBs in surface sediments 
exceeded the CSL 

Locations of subsurface sediment core sampling stations 

Key to exploration logs 

Sediment core log HI-EWEW-01 

Sediment core log HI-WE-06 

2/465-02.1 Chem. Data Summary Report 

July 1995 vii 

HI-SHELL000281



Figure 3-5. 

Figure 3-6. 

Figure 3-7. 

Figure 3-8. 

Figure 3-9. 

Figure 3-10. 

Figure 3-11 .  

Figure 3-12. 

Section 4.0 

Figure 4-1. 

Figure 4-2. 

Figure 4-3. 

Figure 4-4. 

Figure 4-5. 

Figure 4-6. 

Figure 4-7. 

Figure 4-8. 

Figure 4-9. 

Figure 4-10. 

Figure 4-11. 

Figure 4-12. 

Figure 4-13. 

Figure 4-14. 

Sediment core log HI-WE-11 

Sediment core log HI-NS-04 

Sediment core log HI-NS-08 

Sediment core log HI-WW-05 

Sediment core log HI-WW-10 

Sediment core log HI-WW-18 

Sediment core log HI-WW-27 

Sediment core log HI-WW-30 

Locations of natural recovery station subsurface core sampling 
stations 

Key to exploration logs 

Sediment core log HI-NR-01 

Sediment core log HI-NR-02 

Sediment core log HI-NR-03 

Sediment core log HI-NR-04 

Cesium-137 and lead-210 profiles ofHI-NR-01 

Mercury and PCB profiles of HI-NR-01 

Cesium-137 and lead-210 profiles of HI-NR-02 

Mercury and PCB profiles of HI-NR-02 

Cesium-137 and lead-210 profiles of HI-NR-03 

Mercury and PCB profiles of HI-NR-03 

Cesium-137 and lead-210 profiles ofNI-NR-04 

Mercury and PCB profiles of HI-NR-04 

,, 

,_ J 

2/465-02.1 Chem. Data Summary Report 

July 1995 viii 

HI-SHELL000282



Section 5.0 

Figure 5-1. Locations of natural recovery station sediment traps and current meters 

2/465·02.1 Chem. Data Summary Report 

July 1995 ix 

HI-SHELL000283



LIST OF TABLES 

[Tables cited in each section are provided 
at the end of that section, immediately following the figures.] 

Section 1.0 

.  '  

Table 1-1. 

Table 1-2 . 

Table 1-3. 

Section 2.0 

Summary of sample locations 

Summary of analyses for surface and subsurface 
sediment samples 

Analyte list 

Table 2-1. Grain size distribution for Carr Inlet reference stations 

Table 2-2. Summary of concentrations of metals, metalloids, and tributyltin 
in surface sediments of Carr Inlet reference stations 

Table 2-3. Summary of concentrations of organic compounds in surface 
sediments of Carr Inlet reference stations 

Table 2-4. Summary of concentrations of simultaneously extracted metals/acid 
volatile sulfides in surface sediments of Carr Inlet reference stations 

Table 2-5. Summary of measurements of other parameters in surface sediments of 
Carr Inlet reference stations 

Table 2-6. Grain size distribution for West Waterway stations 

Table 2-7. Summary of concentrations of metals, metalloids, and tributyltin in 
surface sediments of the West Waterway 

Table 2-8. Summary of concentrations of organic compounds in surface sediments 
of the West Waterway 

Table 2-9. Summary of concentrations of simultaneously extracted metals/acid 
volatile sulfides in surface sediments of the West Waterway 

Table 2-10. Summary of measurements of other parameters in surface sediments 
of the West Waterway 

2/465-02.1 Chem. Data Summary Report 

July 1995 x 

HI-SHELL000284



Table 2-11. Cleanup screening level enrichment ratios in surface sediments 
of the West Waterway 

r ,  

Table 2-12. Grain size distribution for East Waterway stations 
r-·, 

Table 2-13. Summary of concentrations of metals, metalloids, and tributyltin in 
surface sediments. of the East Waterway 

·� 

Table 2-14. Summary of concentrations of organic compounds in surface sediments 
of the East Waterway 

r--1 

Table 2-15. Summary of concentrations of simultaneously extracted metals/acid 
volatile sulfides in surface sediments of the East Waterway 

,-, 

Table 2-16. Summary of measurements of other parameters in surface sediments 
of the East Waterway 

Table 2-17. Cleanup screening level enrichment ratios in surface sediments 
of the East Waterway 

· ,  

Table 2-18. Grain size distribution for North Shore stations 

Table 2-19. Summary of concentrations of metals, metalloids, and tributyltin in 
surface sediments of the North Shore 

Table 2-20. Summary of concentrations of organic compounds in surface 
sediments of the North Shore 

Table 2-21. Summary of concentrations of simultaneously extracted metals/acid 
volatile sulfides in surface sediments of the North Shore 

Table 2-22. Summary of measurements of other parameters in surface 
sediments of the North Shore 

Table 2-23. Cleanup screening level enrichment ratios in surface sediments 
of the North Shore 

Table 2-24. Percent relative standard deviation for HI-EW-06 field 
replicate results 

Table 2-25. Percent relative standard deviation for HI-WW-28 field 
replicate results 

Table 2-26. Percent relative standard deviation for HI-WW-31 field 
replicate results 

\_ J 

/;;:.; 

2/465-02.1 Chem. Data Summary Report 

July 1995 xi 

HI-SHELL000285



.. , 

Table 2-27. 

l 
' 

Section 3.0 

Table 3-1. 

'  ·�, Table 3-2. 

Table 3-3. 

Percent relative standard deviation for HI-WW-32 field 
replicate results 

Summary of analytical results for grain size 

Summary of concentrations of mercury, sulfide, and ammonia in 
subsurface core sediments of the West, East, and North Shore Waterways 

Cleanup screening level exceedences and enrichment ratios of · 
subsurface core sediment quality results 

. l 

Table 3-4. 

Table 3-5. 

Section 4.0 

Table 4-1. 

Table 4-2. 

Table 4-3. 

Table 4-4. 

Section 5.0 

Table 5-1. 

Table 5-2. 

Table 5-3. 

Table 5-4. 

Percent relative standard deviation of matrix triplicates and relative 
percent difference for field duplicates for the grain size analysis 

Subsurface core sample field QA/QC summary 

Summary of natural recovery subsurface core sample data 

Summary of lead-210 data calculations for natural recovery 
core samples 

Natural recovery subsurface core sample field QA/QC summary 

Concentration of mercury analyzed in sediments prepared at 
different temperatures 

Sediment trap recovery information 

Analytical results for grain size in sediment trap samples 

Summary of concentrations of metals, metalloids, and butyltins in 

sediment trap samples 

Summary of concentrations of organic compounds in sediment trap 

samples 

2/465-02.1 Chem. Data Summary Report 

July 1995 xii 

HI-SHELL000286



Table 5-5. 

Table 5-6. 

Table 5-7. 

Summary of concentrations of radioactive chemistry in sediment trap 

samples 

Cleanup screening level enrichment ratios for sediment trap samples 

Gross sedimentation rates for sediment trap data 

C '  

.  '  

-  -, 

: _I 

l..) 

2/465-02.1 Chem. Data Summary Report 

July 1995 xiii 

LJ 

HI-SHELL000287



LIST OF ACRONYMS 

- ' 

AOC Administrative Order on Consent 

ARI Analytical Resources, Inc. 

CLP Contract Laboratory Program 

CSL cleanup screening level 

FSP field sampling plan 

HPAH high molecular weight polycyclic aromatic hydrocarbon 

roes impact-driven coring device 

LAP laboratory analysis plan 

LCS laboratory control sample 

LPAH low molecular weight polycyclic aromatic hydrocarbon 

- ' oc organic carbon 

PCB polychlorinated biphenyl 

%RSD percent relative standard deviation 

QA/QC quality assurance/qnality control 

QAPP quality assurance project plan 

RPD relative percent difference 

SEM/AVS simultaneously extracted metals/acid volatile sulfides 

SMS Sediment Management Standards 

SOP standard operating procedure 

TDL targeted detection limit 

TOC total organic carbon 

U.S.EPA U.S. Environmental Protection Agency 

L .. 

2/465-02.1 Chem. Data Summary Report 

July 1995 xiv 

HI-SHELL000288



. ' 

. ' 

' 

EXECUTIVE SUMMARY 

As part of the supplementary remedial investigation of the Harbor Island Sediment Operable 

Unit, a field sampling program was begun on March 10, 1995, to collect samples and data 

that meet the requirements of the Administrative Order on Consent (AOC) between several 

potentially responsible parties (PRPs) for the Harbor Island Superfund site and the 

U.S. Environmental Protection Agency. For this investigation, surface sediment samples 

were collected from 61 stations around Harbor Island and from 3 reference stations in Carr 

Inlet, subsurface sediment cores were collected at 10 stations, high-resolution subsurface 

cores were collected at 4 stations, sediment traps were deployed at 5 stations, and current 

meters were collocated with 4 of the 5 sediment traps. This data report presents a brief 

overview of the methods used in the field collections and provides summaries of the data, 

as well as tabulations of the measurements made for this investigation. 

Surface sediments were analyzed for the constituents of interest listed in Table 1 of the AOC. 

The list of analytes for subsurface sediment cores and sediment trap samples contained fewer 

parameters for analysis, as described in the field sampling plan (EVS and Hart 

Crowser, l995a). Following validation of the analytical data, the results were tabulated, 

qualified according to validation results, and summarized. The overall completeness of the 

surface sediment data is 99 percent, which exceeds the project goal of 95 percent. The 

completeness of the metals data is 93 percent, due to the rejection of antimony results for 

44 samples. A total of 120 data points were reported for the subsurface core samples, with 

no data rejected; thus the overall completeness of these data is 100 percent. For the high 

resolution subsurface core samples, none of the 392 data points were rejected, yielding a data 

completeness of 100 percent. None of the 335 sediment trap sample data points were 

rejected. 

For those metals, metalloids, and organic compounds with criteria listed in the State of 

Washington Sediment Management Standards, concentrations measured in sediment samples 

were compared against their respective cleanup screening level (CSL) concentrations. Of the 

. constituents of interest in surface sediments, mercury was most often detected at 

concentrations exceeding the CSL (31 of 61 stations around Harbor Island). Other 

constituents of interest measured at concentrations exceeding CSLs were arsenic (1 of 

61 stations), copper (4 of 61 stations), lead (1 of 61 stations), zinc (3 of 61 stations), one or 

21465-02.1 Chem. Data Report Summary 
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more polycyclic aromatic hydrocarbons (2 of 61 stations), and total polychlorinated 

biphenyls (9 of 61 stations). 

While other parameters were analyzed for in subsurface core samples, mercury was the only 

constituent of interest that had a CSL. Mercury exceeded the CSL in 7 of 30 subsurface core 

samples. These seven samples were from six stations, and all but one were from composites 

of the upper portions of the cores. 

Sedimentation rates measured by accumulation in the five sediment traps ranged from 

approximately 11  cm/yr to 39 cm/yr. Concentrations of mercury, 4-methylphenol, and bis(2- 

ethylhexyl)phthalate exceeded CSLs in two of five sediment trap samples. Concentrations 

of phenol and benzoic acid exceeded CSLs in four of five sediment trap samples. 

In the East Waterway, 99 percent of the current speeds were less than 10 emfs, and in the 

West Waterway, 90-94 percent were less than 10 emfs. Mean speeds in the West Waterway 

were approximately 1.5-2 times those in the East Waterway. Maximum speeds in the East 

Waterway were approximately 87 emfs and 130 emfs. Maximum speeds measured by the 

two West Waterway current meters were 228 emfs and 329 emfs. 

['" 

-1 
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1.0 INTRODUCTION 

AB part of the supplementary remedial investigation of the Harbor Island Sediment Operable 

Unit, a field sampling program was begun on March 10, 1995, to collect samples and data 

that meet the requirements of the Administrative Order on Consent (AOC) between several 

potentially responsible parties for the Harbor Island Superfund site and the U.S. 

Environmental Protection Agency (U.S. EPA). Samples collected in the waters adjacent to 

Harbor Island included surface sediments, subsurface sediment cores, and sediments 

collected in sediment traps. Figure 1-1 shows the locations of field sampling stations and 

natural recovery stations around Harbor Island, and Table 1-1 lists the corresponding 

northing and easting coordinates. Current meters were deployed to record current speed and 

direction. Surface sediment samples were also collected at three reference stations in Carr 

Inlet. 

Details of the field sampling program are outlined in the field sampling plan (FSP; EVS and 

Hart Crowser, 1995a) and the cruise report (EVS and Hart Crowser, 1995b). The cruise 

report also summarizes deviations from the FSP with respect to additional stations, upgrades 

from chemistry only to chemistry and bioassay analyses at some stations, and stations at 

which additional sediment was collected. In all, surface sediment samples were collected 

at 61 stations around Harbor Island and 3 stations in Carr Inlet. Subsurface core samples 

were collected at 10 of the 61 field stations and at 4 of the 5 natural recovery stations. 

Sediment traps were deployed at all 5 natural recovery stations. Current meters were 

deployed at 4 of the 5 natural recovery stations. 

Surface sediment samples, subsurface core samples from the field stations and natural 

recovery stations, and materials collected in sediment traps were submitted for chemical 

analysis, grain size analysis, and analysis for other parameters, including: total solids, total 

volatile solids, total organic carbon, total sulfides, simultaneously extracted metals/acid 

volatile sulfides (SEMI A VS), ammonia, and pH. In addition, natural recovery station 

subsurface cores were analyzed for lead-210 and cesium-137 radiochemistry. 

Table 1-2 lists the analyses requested for each type of sample. Table 1-3 lists the individual 

analytes and the method used for each analysis. The analytes listed are the same as those in 

Table III of WAC 173-204-520(2) and in Table 1 of the AOC statement of work for the 

project. 

. .  

'  
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This report presents a summary of the chemical analytical results, grain size results, results 

of analyses for other parameters, and quality assurance/quality control (QNQC) of the 

analyses, as well as a comparison of results with the State of Washington Sediment 

Management Standards (SMS) chemical concentration criteria for marine sediments. 

Separate sections .present the results for each type of sediment sample collected and for 

sediment trap and current meter data. The intention is to simplify the organization of the 

report by making each section largely independent of the others. Figures and tables are 

provided at the end of the section in which they are cited. The tables provided with each 

section present a summary of the analytical data; tables that contain the raw analytical data 

extracted from the laboratory reports are provided in appendices at the end of the report. 

Interpretation of the analytical results is not within the scope of this data submittal. 

Interpretation will be provided in the base-level data interpretation report, which is a 

subsequent deliverable that addresses toxicity testing, chemical analysis, radiochemistry, and 

analysis of other parameters. 

Because of the large number of pages, laboratory data reports are not included in this report, 

but rather are maintained on file at the Seattle offices of EVS Environment Consultants and 

Hart Crowser, Inc. Laboratory data reports are available for review on request. Laboratory 

data reports will ultimately be transferred to the custody of the Harbor Island Sediment 

Work Group. 

• . .J 
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Tobie 1-1. Summary of Sample Locations 

POSITION' 
DATE 

STATION ID COLLECTED NORTHING EAsTING 

HI-WW-01 03·14·95 213,084 1,263,485 

HI-WW-02 03-17·95 213,269 1,263,647 

HI-WW-03 03-17·95 213,462 1,264,099 

Hl·WW-04 03·15·95 213,769 1,263,957 

HI-WW-05 03-16·95 213,861 1,263,867 

HI-WW-06 03-17·95 213,973 1,263,958 

HI-WW-07 03·16·95 213,980 1,263,337 

HI-WW-08 03-17·95 214,219 1,263,669 

Hl·WW-09 03-15-95 214,436 1,263,809 

Hl·WW-10 03-16·95 214489 1263879 

HI-WW-11 03-17·95 214,443 1,263,323 

Hl·WW-12 03-16·95 214,614 1,263,964 

HI-WW-13 03-16-95 214,820 1,264,001 

HI-WW-14 03·16-95 214,957 1,263,750. 

HI-WW-15 03·16·95 215,114 1,263,842 
. 

Hl·WW-16 03-16·95 215,389 1,263,793 

HI-WW-17 03-15-95 215,429 1,263,335 

HI-WW-18 03·20·95 215,632 1,263,945 

HI-WW-188 03-23·95 215,639 1,263,917 

HI-WW-19 03-21·95 215,897 1,263,651 

HI-WW-20 03-21·95 215,962 1,263,794 

HI-WW-21 03-21·95 216,095 1,264,036 

HI-WW-22 03-21 ·95 216,100 1,263,659 

H�WW-23 03-21·95 216,460 1,264,060 

H�WW-24 03-21·95 216,480 1,264,033 

HI-WW-25 03-22-95 216,598 1,263,648 

HI-WW-26 03·17·95 216,754 1,264,054 

Hl·WW-27 03-16·95 216,731 1,263,843 

Hl·WW-28 03-20-95 216,893 1,263,673 
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Table 1-1. continued 

POSITION' 
DATE 

STATION ID COLLECTED NORTHING EASTING 

HI-WW-29 03-23-95 217,287 1,263,642 

HI-WW-30 03-16-95 217,649 1,263,962 

HI-WW-31 03-22-95 217,865 1,263,759 

HI-WW-32 03-23-95 218,188 1,263,966 

HI-EW-01 03-16-95 213,969 1,267,451 

HI-EW-02 03-17-95 214,198 1,267,159 

HI-EW-03 03-14-95 214,455 1,267,161 

HI-EW-04 03-14-95 214,933 1,267,370 

HI-EW-05 03-15-95 215,400 1,267,466 

HI-EW-06 03-16-95 215,409 1,267,304 

HI-EW-07 03-17-95 215,675 1,267,149 

HI-EW-08 03-17-95 216,497 1,267,432 

HI-EW-09 03-15-95 216,799 1,267,164 

HI-EW-10 03-17-95 217,031 1,267,532 

HI-EW-11 03-16-95 217,075 1,267,307 

HI-EW-12 03-15-95 217,318 1,267,420 

HI-NS-01 03-23-95 218,253 1,266,063 

HI-NS-02 03-23-95 218,114 1,265,680 

HI-NS-03 03-23-95 218,064 1,265,462 

HI-NS-04 03-16-95 218,366 1,265,511 

HI-NS-05 03-17-95 218,966 1,266,449 

HI-NS-06 03-17-95 218,672 1,265,707 

HI-NS-07 03-14-95 218,581 1,265,302 

HI-NS-08 03-16-95 218,825 1,264,438 

HI-NS-09 03-23-95 218,791 1,264,387 

HI-NS-10 03-23-95 218,541 1,264,220 

HI-NS-11 03-22-95 · 218,559 1,263,883 

HI-NS-12 03-22-95 219,564 1,265,757 

HI-NS-13 03-20-95 219,394 1,264,348 
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Table 1-1. continued 

POSITION
11 

DATE 
STATION ID COLLECTED NORTHING EASTING 

Hl·NS-14 03-22·95 218,339 1,264,676 

HI-NS-15 03-22-95 219,112 1,265,730 

HI-NS-16 03-23-95 219,123 1,264,820 

Hl·RF-01 03-10-95 47°20.150'N' 122°39.856'W' 

HI-RF-02 03-10-95 47°19.995'N' 122°40.243'W' 

HI-RF-03 03-10-95 47°19.981'N' . 122"40.564'W' 

HI-NR-01 03-22-95 213,418 1,263,834 

HI-ST-01 03-28-95 213,421 1,263,834 

Hl·NR-02 03-22-95 214,848 1,263,679 

HI-ST-02 03-28-95 214,848 1,263,682 

HI-NR-03 03-22-95 216,302 1,267,466 

HI-ST-03 03-27-95 216,294 1,267,476 

HI-NR-04 03-22-95 213,915 1,267,557 

HI-ST-04 03-27-95 213,902 1,267,563 

Hl·ST-05 03-28-95 210,626 1,266,682 

a 

b 

Position (in ft) relative to NAD 83 State Plane 
Coordinate System. 

Standard reference station locations in Carr Inlet 
were identified in terms of latitude and longitude 
coordinates. 

L. 
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Table 1-2. Summary of Analyses for 
('1"1 

Surface and Subsurface Sediment Samples 

ff-, 

NATURAL 
COLLOCATED SUBSURFACE RECOVERY NATURAL 

SURFACE SURFACE SEDIMENT SEDIMENT RECOVERY 
SEDIMENT SEDIMENT CORE CORE SEDIMENT 

A•.,rs•• SAMPLES SAMPL .. "''11 S"•PLES SAMPLE• TRAPS..,PLES 

CHEMICAL PARAMETERS 
n 

Metals and metalloids x x 

Mercury x x x x x 

Semivolatile organic x x 
r > 

compounds 

Pesticides x x 

Polychlorinated biphenyls x x x x 
_ _  ,  

Organotin compounds x x 

. ' 

RADIOCHEMISTRY 

Lead-210 and cesium-137 x 

GRAIN SIZE x x x x 

OTHER PARAMETERS -- ' 

Total solids x x x x x '. J  

Total volatile solids x x 

Total organic carbon x x x 
.� 

Total sulfides x x x 

Simultaneously extracted metals/ x 

acid volatile sulfides 

Ammonia x x x 

nH x x 

a Surface samples from collocated subsurface sediment core stations. 

c, 
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Tobie 1-3. Analyte List 

ANALYTES METHOD 

. .  

!  !  

.-, 

! ' 

f •. l 

i  :  

1-·1 

r .  �  

\  

,  ·  

I  '  
• •  
\  ;  

!  
l  .. .' 

l 
I _ ,  

I  .  

i  ,  

L, 

I 
I . 
• 
:....__; 

Metals In mg/kg (ppm) 

Antimony 

Arsenic 

Cadmium 

Chromium 

Copper 

Lead 

Mercury 

Nickel 

Silver 

Zinc 

Tributyltln (as tin) In µg/kg (ppb) 

Phenol In µg/kg (ppb) 

Phenol 

2-Methylphenol 

4-Methylphenol. 

2,4-Dimethylphenol 

Pentachlorophenol 

LPAHs In µg/kg (ppb) 

Naphthalene 

2-Methylnaphthalene 

Acenaphthylene 

Acenapht,hene 

Fluorene 

Phenanthrene 

Anthracene 

HPAHs In µg/kg (ppb) 

Fluoranthene 

Pyrene 

Benz(a)anthracene 

Chrysene 

Total benzofluoranthenes 

Benzo(a)pyrene 

lndenol1 2 3-cdlm,rene 

2/465-02.1 Chem. Data Summary Report 
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U.S. EPA Method 6010 

U.S. EPA Method 7060 

U.S. EPA Method 6010 

U.S. EPA Method 6010 

U.S. EPA Method 6010 

U.S. EPA Method 7421 

U.S. EPA Method 7471 

U.S. EPA Method 6010 

U.S. EPA Method 6010 

U.S. EPA Method 6010 

Krone et al 1989 

U.S. EPA Method 8270 

U.S. EPA Melhod 8270 . 

U.S. EPA Method 8270 

U.S. EPA Method 8270 

U.S. EPA Method 8270 

U.S. EPA Method 8270 

U.S. EPA Method 8270 

U.S. EPA Method 8270 

U.S. EPA Method 8270 

U.S. EPA Method 8270 

U.S. EPA Method 8270 

U.S. EPA Method 8270 

U.S. EPA Method 8270 

U.S. EPA Method 8270 

U.S. EPA Method 8270 

U.S. EPA Method 8270 

U.S. EPA Method 8270 

U.S. EPA Method 8270 

U.S. EPA Method 8270 

HI-SHELL000299



ANALVTES 

Table 1-3. continued 

METHOD 

[l 

Dibenz(a,h)anthracene 

Benzo(g,h,i)perylene 

U.S. EPA Method 8270 

U.S. EPA Method 8270 

Chlorinated Aromatics in µg/kg (ppb) 

1,2-Dichlorobenzene U.S. EPA Method 8270 

1,3-Dlchlorobenzene 

1,4-Dlchlorobenzene 

1,2,4-Trichlorobenzene 

Hexachlorobenzene 

U.S. EPA Method 8270 

U.S. EPA Method 8270 

U.S. EPA Method 8270 

U.S. EPA Method 8081 

r-;; 
,, 

Chlorinated Aliphatics In µg/kg (ppb) 

Hexachlorobutadiene U.S. EPA Method 8270 

Phthalate Esters in µg/kg (ppb) 

Dimethyl phthalate 

Diethyl phthalate 

Di-n-butyl phthalate 

Butylbenzylphthalate 

Bis(2-ethylhexyl)phthalate 

Di-n-octyl phthalate 

U.S. EPA Method 8270 

U.S. EPA Method 8270 

U.S. EPA Method 8270 

U.S. EPA Method 8270 

U.S. EPA Method 8270 

U.S. EPA Method 8270 

+ '  

Miscellaneous Oxygenated Compounds in µg/kg (ppb) 

Benzyl alcohol U.S. EPA Method 8270 

Benzoic acid U.S. EPA Method 8270 

Dibenzofuran 

N-Nitrosodiphenylamine 

Pestlcldes/PCBs in µg/kg (ppb) 

Total PCBs 

4,4'-DDE 

4,4'-DDD 

4,4'-DDT 

Chlordane (alpha, gamma) 

Aldrin 

Dieldrin 

Heptachlor 

Lindane 

2/465-02.1 Chem. Data Summary Report 
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U.S. EPA Method 8270 

U.S. EPA Method 8270 

U.S. EPA Method 8081 

U.S. EPA Method 8081 

U.S. EPA Method 8081 

U.S. EPA Method 8081 

U.S. EPA Method 8081 

U.S. EPA Method 8081 

U.S. EPA Method 8081 

U.S. EPA Method 8081 

U.S. EPA Method 8081 
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ANALYTES 

Table 1-3. continued 

METHOD 

,-··1 

-, 

' 
i . 

Radioisotopes In dpm/g 

Lead-210 

Cesium-137 

GRAIN SIZE 

Other Paraf)leters 

Percent solids 

Total volatile solids 

Total organic carbon 

Total su�ides 

Ammonia 

oH 

U.S. EPA Method 
(EMSL-LV-0539-17) 

U.S. EPA Method 901.1 

PSEP 

PSEP 

PSEP 

PSEP/SM 53108' 

U.S. EPA Method 376.2 

U.S. EPA Method 350 

U.S. EPA Method 9045 

Simultaneously extracted metals/acid Alen et al. 1991 
volatile su�ides 

( . 

' I_ , 

; __ ., 

L . 

. . 
, __ 

I 

t.. 

NOTE: PSEP - Puget Sound Estuary Program 
• If the total organic carbon content is below 2.0 percent, only 

Standard Method 5310B will be used. 
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2.0 SURFACE SEDIMENT SAMPLE DATA SUMMARY 

This section presents a brief discussion of methods for the collection, handling, and analysis 

of surface sediments. Following the discussion of methods is a presentation of the analytical 

results and comparison with the SMS chemical concentration criteria. Discussions of results 

are organized according to sampling location as follows: Carr Inlet, West Waterway, East 

Waterway, and the North Shore of Harbor Island (North Shore). Figures and tables that 

summarize the analytical results for surface sediments are provided at the end of this section. 

Raw data tables containing the validated analytical results for all stations are provided in 

Appendix A. Results for the sediment grain size analyses, both in tabular and graphical 

form, are provided in Appendix E. 

2.1 METHODS 

' ' 

' 2.1.1 Field Methods 

' ' ' ' 
' 
' 

i :  

'  !  

I  

I  -' 

Surface sediment samples were collected, handled, and documented in accordance with 

methods and procedures presented in the FSP and the quality assurance project 

plan/laboratory analysis plan (QAPP/LAP; EVS and Hart Crowser, 1995a,d), with 

modifications as detailed in the cruise report (EVS and Hart Crowser, 1995b). Surface 

sediment sample collection was conducted between March 10 and March 23, 1995. 

Figure 2-1 shows the locations near Harbor Island where surface sediment samples were 

collected. Samples for chemical analysis were transported directly to the laboratory, 

Analytical Resources Inc. (ARI), in Seattle, Washington, by field personnel at the end of 

each field sampling day. Samples for grain size analysis were transported directly to Hart 

Crowser, Inc. 

i '. 
I 
l . .1 

2.1.2 Analytical Methods 

Surface sediment samples submitted for analysis are as follows: 

j i 

u 

• 

• 

• 

• 

Carr Inlet-Hl-RF-01 through Hl-RF-03 
West Waterway-HI-WW-01 through HI-WW-32, plus HI-WW-18B 
East Waterway-HI-EW-01 through Hl-EW-12 
North Shore -HI-NS-01 through HI-NS-14, HI-NS-16 

2/465·02.1 Chem. Data Report Summary 
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Samples were analyzed for grain size, chemical parameters (metals and metalloids, organotin 

compounds, semivolatile organic compounds, pesticides, and polychlorinated biphenyls 

[PCBs]), and other parameters (total solids, total volatile solids, total organic carbon [TOC], 

total sulfides, SEM, A VS, ammonia, and pH). Reported concentrations of total PCBs 

comprise the concentrations of Aroclors 1016, 1221, 1232, 1242, 1248, 1254, and 1260. 

Table 1-2 contains a complete list of analytical parameters. Results of the analyses for grain 

size, chemical parameters, and other parameters, organized by sampling location, are 

discussed in Sections 2.2.1 through 2.2.4. 

Chemical analyses were conducted in accordance with protocols outlined in the QAPP/LAP. 

Laboratory standard operating procedures (SOPs) for AR1 and for Hart Crowser, Inc. are 

included in the QAPP/LAP. 

n 

2.1.3 . Data Handling and Presentation 

Data resulting from the analyses were entered into a relational database for ease of storage 

and manipulation. The analytical results were extracted from the database and formulated 

into tables of results for the respective analytes and stations. These tables are provided in 

appendices at the end of this report. 

Summary tables provided at the end of each section show different information for each 

category of analytes. For grain size distribution, the results are reported in percent fraction 

of gravel, sand, silt, and clay. The fractions were defined by the following grain size ranges: 

. ; 

Gravel 
Sand 
Silt 
Clay 

>2.0nun 
0.0625 - 1.9 mm 
0.004 - 0.0624 mm 
<0 .004mm 

For the constituents ·Of concern, the tables show frequencies of detection; minimum, 

maximum, and median values; the cleanup screening levels (CS Ls) established in WAC 173- 

204-520 for chemical concentrations in marine sediments; and a count of the number of 

stations exceeding CSLs on an analyte-by-analyte basis. In tables presenting results for other 

parameters, comparison with CSLs is not applicable, and therefore those columns are not 

included. 

l�, 
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Measurements of SEM/AVS were performed to provide information on the potential 
bioavailability of metals in the sediments. Summary tables presenting the SEMI A VS results 
show the concentrations of each metal after conversion from dry weight to molar basis, the 
sum of individual SEM concentrations, and the I,SEM/ A VS ratios. 

2.1.3.1 Data Reporting and Detection Limits 

The number of significant figures reported in the analytical results follow the U.S. EPA 
Contract Laboratory Program (CLP) protocol. According to this protocol, if avalue is less 
than 10, it is reported to 2 significant figures. If a value is equal to or greater than 10, it is 
reported to 3 significant figures. In the data summary tables, concentrations that were less 
than the achieved detection limit were entered as "ND." Actual detection limits may vary 

from sample to sample for the same analyte. In the raw data tables in the appendices, 
concentrations not detected are indicated by the detection limit and a "U" qualifier. 

2.1.3.2 CSL Comparisons 

CSL enrichment ratios were reported to indicate the degree to which a contaminant exceeds 
the SMS chemical criteria: For each sampling station, comparisons were made between 
chemical analytical results and the CSL values for all analytes contained in the CSL chemical 
criteria list. Results of comparisons between analytical results and chemical criteria were 
then summarized in CSL enrichment ratio tables that detail exceedences on a station-by 
station basis. No cross reference between surface sediment chemical results and toxicity test 
results has been made in this document There were nine occurrences in which the achieved 
detection limits for organic compounds exceeded the respective CSL. Reporting protocols 
require that these occurrences be reported as exceedences. Therefore, in the data summary 
tables for organic compounds and in the CSL enrichment ratio tables, these occurrences are 
indicated and explained with footnotes. 

2.2 RESULTS 

Results of the various analyses conducted on the surface sediment samples are presented 
separately for Can Inlet, West and East Waterways, and the North Shore. 

L , 
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2.2.1 

2.2.1.1 

Carr Inlet Reference Stations 

Grain Size 

. -, 

Three reference stations were sampled to provide a range of fine-grained sediments for 

comparison with sediment bioassays conducted on selected stations. Table 2-1 summarizes 

the grain size analysis results for the reference stations. The grain size in reference sediments 

ranged from 51 to 86 percent fines (sum of silt and clay). 

2.2. 1.2 Metals, Metalloids, and Tributyltin 

The concentrations of metals, metalloids, and tributyltin in reference station sediments are 

summarized in Table 2-2. Mercury and tributyltin were the only analytes in this group that 

were not detected at any of the reference stations. Concentrations of the other metals were 

approximately 10 percent.or less than the CS Ls. 

2.2.1.3 Organic Compounds 

Concentrations of the organic compounds in reference station sediments are summarized in 

Table 2-3. Few organic compounds were detected in sediments from the reference stations. 

Detected compounds included fluoranthene and high molecular weight polycyclic aromatic 

hydrocarbons (HP AHs) at one of three stations, phenol at two of three stations, and 

4-methylphenol at all three stations. None of these compounds exceeded the CSL values, 

but the detection limits of two chlorobenzene compounds did exceed their CSLs. 

2.2.1.4 SEMIA VS 

The concentrations of SEM and A VS for reference station sediments are summarized in 

Table 2-4. The [SEM/AVS ratio exceeded 1.0 for surface sediments at all three reference 

stations. None of the metals were detected at concentrations of concern. 

.-, 

,._;j 
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2.2. 1.5 Other Parameters 

Results of analyses for either parameters in reference station sediments are summarized in 

Table 2-5. 

2.2.1.6 CSL Enrichment Ratios 

The detection limit for the organic compound 1,2-dichlorobenzene (3, 1 1 1  µg/kg-organic 

carbon [OC]) exceeded the CSL (2,300 µg/kg-OC) at one reference station. At-two stations, 

detection limits for 1,2-dichlorobenzene (3, 1 1 1  µg/kg-OC at one and 2,273 µg/kg-OC at the 

second) exceeded the CSL (1,800 µg/kg-OC). According to SMS guidelines, these results 

must be reported as exceedences. No enrichment ratios can be calculated because the actual 

(undetected) concentrations are unknown. 

2.2.2 West Waterway 

2.2.2. 1 Grain Size 

Table 2-6 summarizes the results of grain size analyses for West Waterway stations. For 

these stations, the percentage of fine-grained sediments ranged from 25 to 79 percent, with 

a mean of 50 percent. 

2.2.2.2 Metals, Metaltoids, and Tributyltin 

Table 2-7 summarizes the results for metals, metalloids, and tributyltin. All of the stations 

in the West Waterway had detectable concentrations of metals, metalloids, and tributyltin. 

With the exception of antimony (5 of 1 1  stations) and cadmium (30 of 33 stations), the 

analytes in this group were detected at all 33 stations. Analytical results for antimony were 

rejected for 22 of 33 stations during data validation (see Section 2.3). 

2.2.2.3 Organic Compounds 

Table 2-8 summarizes results for organic compounds in the West Waterway. Thirty-four of 

the 49 analytes in this group were detected at at least one station in the West Waterway; 

however, there were few exceedences of the CSLs. One PAR (benzo(g,h,i)perylene) 

I 
L _. 
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exceeded the CSL at Station HI-WW-18B. Concentrations of total PCBs also exceeded the 

CSL at Station HI-WW-25. 

2.2.2.4 SEMIA VS 

Table 2-9 snmmarizes the SEM and A VS data and presents the :[SEMI A VS ratios. Seven 

stations in the West Waterway had :[SEMI A VS ratios greater than 1.0. The maximum ratio 

was 37 for Station HI-WW-29. The next highest was 9.0 for Station HI-WW-28. The 

remaining five ratios that exceeded 1.0 were less than 4.0. 

2.2.2.5 Other Parameters 

Table 2-10 summarizes results for other parameters for stations in· the West Waterway. 

2.2.2.6 CSL Enrichment Ratios 

Table 2-11 presents a complete listing of West Waterway CSL enrichment ratios greater 

than 1.0, by station. Twenty of 33 stations in the West Waterway had CSL exceedences. 

Concentrations of mercury exceeded the CSL at all 20 of those stations and constituted the 

only exceedence at 14 of the 20 stations. Exceedences at the other 6 stations included arsenic 

(1), copper (2), lead (1), zinc (3), benzo(g,h,i)perylene (!), and total PCBs (1). Some stations 

had multiple exceedences. Figures 2-2 through 2-8 show the stations around Harbor Island 

where CSL exceedences occurred, along with the corresponding analytes. 

2.2.3 East Waterway 

2.2.3. 1 Grain Size 

Table 2-12 summarizes the grain size data for the East Waterway. At the East Waterway 

stations, the percentage of fine-grained sediments ranged from 39 percent to 82 percent, with 

a mean of 68 percent. 

L, 
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2.2.3.2 Metais, Metalloids, and Tributyltin 

Table 2-13 summarizes the data for metals, metalloids, and tributyltin. All analytes in this 

group were detected at all stations in the East Waterway. Analytical results for antimony 

were rejected during data validation. Mercury was the only analyte to exceed the CSL in the 

East Waterway (3 of 12 stations). Concentrations of the other analytes in this group were 

well below the CSLs. 

2.2.3.3 Organic Compounds 

Table 2-14 summarizes the data for organic compounds. Thirty-two of the 49 compounds 

from this group of analytes were detected at at least one station in the East Waterway. Only 

one parameter, total PCBs, was detected at concentrations greater than the CSL (at 5 of 12 

stations). 

2.2.3.4 SEMIAVS 

The results of the SEM and A VS analyses are summarized in Table 2-15. None of the 

z:'.SEM/AVS ratios in the East Waterway were greater than 1.0. 

2.2.3.5 Other Parameters 

Table 2-16 summarizes results for analyses of other parameters in the East Waterway. 

2.2.3.6 CSL Enrichment Ratios 

· Table 2-17 lists the CSL enrichment ratios greater than 1.0 found in the East Waterway. 

Mercury and total PCBs were the only substances with enrichment ratios greater than 1.0 in 

the East Waterway. Concentrations of mercury exceeded the CSL at 3 of 12 stations, and 

exceedence ratios ranged from 1.0 to 3.2. Total PCBs exceeded the CSL at 5 of 12 stations, 

and the exceedence ratio ranged from 1.4 to 2.0. Figures 2-2 through 2-8 show the stations 

around Harbor Island where CSL exceedences occurred, along with the corresponding 

analytes . 

-, 
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Three cross-contamination blanks and one filter blank were prepared for the surface sediment 

samples. Di-n-butyl phthalate, butylbenzyl phthalate, diethyl phthalate, and bis(2- 

ethylhexyl)phthalate were found in the cross-contamination and filter blanks. As discussed 

in the previous section, associated samples with phthalate levels less than the action level 

were qualified as not detected. Sources of phthalates in the field would be the high-density 

polyethylene buckets used for homogenizing the samples. Phthalates were also found in the 

filter blank, which could be due to the filter.papers being stored in a clean polyethylene bag. 

I 

l 
2.3.2.2 Field Replicates 

Four sets of field replicates were collected for the surface sediment samples. The percent 

relative standard deviation (%RSD) for each replicate set is presented in Tables 2-24, 2-25, 

2-26, and 2-27. All %RSDs fell below the advisory limit of 50 percent with the exception 

of the %RSD values printed in bold type in the tables. 

Field replicates provide information that is used to assess the variability of parameters 

measured in the field. Field replicates were prepared by collecting two samples alongside 

the original sampling station (for a total of three samples from the same station). These 

replicates were prepared separately in the field and submitted blind to the laboratory as 

discrete samples. 

Sample HI-EW-06 was extracted and analyzed for semivolatile organic compounds using 

the medium-level procedure, while the remaining two, Samples ID-EW-60 and HI-EW-61, 

were analyzed using the low-level technique. The medium-level procedure is designed for 

samples that have medium to high levels of semivolatile organic compounds present, and 

will result in a higher detection limit for all compounds. The low-level procedure is 

designed for samples that have low levels of semivolatile organic compounds present, and 

will result in a lower detection limit than can be obtained by using the medium-level 

procedure. Aldrin, 4,4'-DDD, and PCB Aroclor 1242 were not detected in Sample 

ID-EW-06 due to the elevated detection limits resulting from the medium-level preparation, 

but were detected in Samples HI-EW-60 and HI-EW-61. The %RSD values for these 

compounds in this replicate set were not calculable due to the compounds not being detected 

in Sample HI-EW-06. However, the RPD values for aldrin, 4,4'-DDD, and PCB Aroclor 

1242 for Samples HI-EW-60 and HI-EW-61 were 85 percent, 109 percent, and 99 percent, 

respectively, which were greater than the advisory control limit of SO percent. 

_I 

_I 
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The field replicate results for Station Hl-WW-32 varied up to a high of 87 %RSD. All of the 

.high RSD values are for HP AHs (such as chrysene), Although no data were qualified on the 

basis of the triplicate analysis alone, the field variability should be considered during data 

interpretation. 

2.3.3 Targeted Detection Limits 

The targeted detection limits (TDLs) for this project were met by the laboratory for all 

analyses with the following exceptions: 

• Samples HI-EW-11, HI-EW-06, Hl-EW-01, and HI-NS-08 did not meet the 
TDLs specified in the QAPP for pesticide/PCBs, because they were extracted 
and analyzed using the medium-level procedure 

j ; 

! 

i 
' . 
' . 

• Samples HI-NS-04 and Hl-WW-30 did not meet the TDLs specified in the QAPP 
for total sulfides 

No sample detection limits were qualified based on these outliers. 

2.3.4 Completeness 

Completeness is a measure of the amount of data that is determined to be valid in proportion 

to the amount of data collected. The completeness objective of 95 percent was met for all 

analyses, except for metals with 93 percent completeness. Forty-four antimony results (7 

percent of the metals results) were rejected due to poor matrix spike recoveries. The overall 

measurement of completeness for surface sediment samples is 99 percent. 
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Figure 2-1. Locations of surface sediment sampling stations - Harbor Island Supplementary 

Remedial Investigation. 
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Figure 2-2. Locations where arsenic concentrations in surface sediments exceeded the CSL - 
Harbor Island Supplementary Remedial Investigation. 
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Figure 2-3. Locations where copper concentrations in surface sediments exceeded the CSL 
Harbor Island Supplementary Remedial Investigation. 
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Figure 2-4. Locations where lead concentrations in surface sediments exceeded the CSL 
Harbor Island Supplementary Remedial Investigation. 
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Figure 2-5. Locations where mercury concentrations in surface sediments exceeded the CSL - 

Harbor Island Supplementary Remedial Investigation . 
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Figure 2-6. Locations where zinc concentrations in surface sediments exceeded the CSL - 
Harbor Island Supplementary Remedial Investigation. 
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Figure 2-7. Locations where P AH concentrations in surface sediments exceeded the CSL - 
Harbor Island Supplementary Remedial Investigation. 
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Table 2-1. Grain Size Distribution for Carr Inlet Reference Stations 

STATION PERCENT GRAVEL PERCENT SAND PERCENT SILT PERCENT CLAY 

HI-RF-01 0 14 73 13 

HI-RF-02 0 17 75 8 

HI-RF-03 0 49 45 6 
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Table 2-2. Summary of Concentrations of Metals, Metalloids, 
and Tl'ibutyltin in Surface Sediments of Carr Inlet Reference Stations · 

MINIMUM MAXIMUM MEDIAN 
CONCENTRATION CONCENTRATION CONCENTRATION 

NO. STATIONS DETECTED DETECTED DETECTED CSL No. STATIONS 
PARAMETER DETECTED/TOTAL (mg/kg dry wt) (mg/kg dry wt) (mg/kg dry wt) (mg/kg dry wt) EXCEEDING CSL 

Arsenic 3/3 4.1 6.1 4.8 93.0 0 

Cadmium 1/3 0.50 0.50 0.50 6.7 0 

Chromium 3/3 26.9 39.7 36.8 270 0 

Copper 3/3 11.2 21.3 17.2 390 0 

Lead 3/3 4.4 8.2 5.2 530 0 

Mercury 0/3 ND ND ND 0.59 0 

Nickel 3/3 26.0 . 34.0 33.0 NA NA 

Silver 1/3 0.50 0.50 0.50 6.1 0 

Zinc 3/3 32.6 52.3 43.5 960 0 

Tributyltin' 0/3 ND ND ND NA NA 

NOTE: CSL - Cleanup screening level. 
NA - Not applicable; no criteria established. 
ND - Below detection limit; detection limits given in Appendix A. 

a Tributyltin is an organometal complex. Tributyltin concentrations are in µg/kg dry wt. 
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Table 2-5. Summary of Measurements of Other 
Parameters in Surface Sediments of Carr Inlet Reference Stations 

MINIMUM MAXIMUM MEDIAN 
No. STATIONS CONCENTRATION CONCENTRATION CONCENTRATION 

PARAMETER UNITS DETECTED/TOTAL DETECTED DETECTED DETECTED 

Ammonia-Nitrogen mg/kg 3/3 5.9 8.8 7.9 

Total Sulfide mg/kg 0/3 ND ND ND 

Acid Volatile mg/kg 1/3 2.7 2.7 2.7 
Sulfide 

Total Volatile mg/kg 3/3 17,000 20,000 18,000 
Solids 

Total Solids % 3/3 54.4 68.1 63.4 

Total Organic % 3/3 0.45 0.98 . 0.70 
Carbon' 

Sediment pH pH 3/3 7.5 7.7 7.6 

NOTE: ND - Below detection limit; detection limits given in Appendix A. 
a Analyzed at 104°C. 

2/465-02.1 Chem. Data Summary Report 

July 1995 
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Table 2-6. Grain Size Distribution for West Waterway Stations 

PERCENT PERCENT PERCENT PERCENT 

STATION GRAVEL SAND SILT CLAY 

HI-WW-01 2 66 21 11 

HI-WW-02 0 44 38 18 

HI-WW-03 0 45 35 20 

HI-WW-04 0 36 32 32 

HI-WW-05 1 34 47 18 .  

HI-WW-06 1 40 39 20 

HI-WW-07 3 50 36 11 

HI-WW-08 0 72 20 8 

HI-WW-09 0 48 37 15 

HI-WW-10 0 38 41 21 

HI-WW-11 6 48 29 17 

HI-WW-12 3 58 27 12 

HI-WW-13 1 20 46 33 

HI-WW-14 1 54. 30 15 

HI-WW-15 0 45 38 17 

HI-WW-16 1 63 24 12 

HI-WW-17 2 63 25 10 

HI-WW-18 0 39 40 21 

HI-WW-188 0 49 35 16 

HI-WW-19' 1 28 51 20 

HI-WW-20 1 52 30 17 

HI-WW-21 2 56 27 15 

HI-WW-22 1 40 44 15 

HI-WW-23 0 57 24 19 

HI-WW-24 0 57 26 17 

HI-WW-25 1 58 26 15 

HI-WW-26 2 59 28 11 

HI-WW-27 0 64 24 12 

HI-WW-28 2 68 21 9 

HI-WW-29 0 75 18 7 

2/465-02.1 Chem. Dala Summary Report 
July 1995 

c.,...., 
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Table 2-6. continued 

PERCENT PERCENT PERCENT PERCENT 

STATION GRAVEL SAND SILT CLAY 

HI-WW-30 1 55 34 10 

HI-WW-31 0 53 31 16 

HI-WW-32 0 44 44 12 

MEAN 1.0 52.4 33.4 16.3 

a The percent fractions reported for this station represent the mean 
values of triplicate analyses performed on the sample as part of quality 
control protocol. 

2/465-02.1 Chem. Dala Summary Report 
July 1995 

HI-SHELL000328



Table 2- 7. Summary of Concentrations of Metals, 
Metalloids, and Tributyltin in Surface Sediments of the West Waterway 

MINIMUM MAXIMUM MEDIAN 
CONCENTRATION CONCENTRATION CONCENTRATION 

NO. STATIONS DETECTED DETECTED DETECTED CSL No. STATIONS 
PARAMETER DETECTEDITOTAL (mg/kg dry wt) (mg/kg dry wt) (mg/kg dry wt) (mg/kg dry wt) EXCEEDING CSL - 

Antimony 5/11 12.0 17.0 13.0 NA NA 

Arsenic 33/33 9.3 99.0 20.0 93.0 1 

Cadmium 30/33 0.30 1.2 0.60 6.7 0 

Chromium 33/33 20.8 235 44.8 270 0 

Copper 33/33 64.8 408 177 390 2 

Lead 33/33 52.0 651 163 530 1 

'Mercury 33/33 0.18 4.6 0.80 0.59 20 

Nickel 33/33 12.0 58.0 23.0 NA NA 

Silver 33/33 0.40 1.8 0.90 6.1 0 

Zinc 33/33 83.0 2,280 233 960 3 

Tributyltin' 33/33 280 3,300 1,000 NA NA 

NOTE: CSL - Cleanup screening level. 
NA - Not applicable; no criteria established. 

a Tributyltin is an organometal complex. Tributyltin concentrations are in µg/kg dry wt. 

2/465-02.1 Chem. Data Summary Report 

July 1995 

HI-SHELL000329
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Table 2-10. Summary of Measurements of 

Other Parameters in Surface Sediments of the West Waterway 

MINIMUM MAXIMUM MEDIAN 
NO. STATIONS CONCENTRATION CONCENTRATION CONCENTRATION 

PARAMETER UNITS DETECTED/TOTAL DETECTED DETECTED DETECTED 

Ammonia-Nitrogen mg/kg 33/33 2.7 19.0 6.1 

Total Sulfide mg/kg 29/33 14.0 1,500 230 

Acid Volatile mg/kg 30/30 1.5 1,700 205 
Sulfide 

Total Volatile mg/kg 33/33 16,000 34,000 25,000 
Solids 

Total Solids % 33/33 49.6 72.0 60.1 

Total Organic % 33/33 0.89 2.8 1.8 
Carbon" 

Sediment pH pH 33/33 7.5 7.9 7.7 

n 

a Analyzed at 104°C. 
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Table 2-11. Cleanup Screening Level 
Enrichment Ratios in Surface Sediments of the West Waterway 

ENRICHMENT 
STATION PARAMETER CONCENTRATION UNITS CSL RATIO 

HI-WW-04 Mercury 1.47 mg/kg 0.59 2.5 

--a 

HI-WW-05' Mercury 0.61 mg/kg 0.59 1.0 

,- ' 

HI-WW-09 Mercury 0.65 mg/kg 0.59 1.1 

HI-WW-10 Mercury 0.82 mg/kg 0.59 1.4 

HI-WW-11 Mercury 0.69 J mg/kg 0.59 1.2 

HI-WW-15 Mercury 1.09 mg/kg 0.59 1.8 

HI-WW-18 Arsenic 99 mg/kg 93 1 .1  

Lead 651 mg/kg 530 1.2 

Mercury 1.93 J mg/kg 0.59 3.3 

Zinc 1 ,  160 mg/kg 960 1.2 

HI-WW-188 Copper 394 mg/kg 390 1.0 

Mercury 2.23 mg/kg 0.59 3.8 

Zinc 1,050 J mg/kg 960. 1.1 

Benzo(g,h,i)perylene 100,000 J µg/kg OC 78,000 1.3 

HI-WW-19 Mercury 1.34 mg/kg 0.59 2.3 

HI-WW-20 Mercury 0.84 mg/kg 0.59 1.4 

HI-WW-21 Mercury 0.87 J mg/kg 0.59 1.5 

HI-WW-22 Mercury 0.85 mg/kg 0.59 1.4 

2/465-02.1 Chem. Data Summary Report 

July 1995 
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Table 2-11. continued 

. ' 

STATION PARAMETER CONCENTRATION UNITS CSL 

ENRICHMENT 

RATIO 

HI-WW-23 Mercury 

Zinc 

HI-WW-25 Mercury 

Total PCBs 

HI-WW-26 Copper 

Mercury 

HI-WW-27' Mercury 

HI-WW-28 Mercury 

HI-WW-29 1,2,4-Trichlorobenzene 

HI-WW-30' Mercury 

HI-WW-31 Mercury 

HI-WW-32 Mercury 

1.22 J 

2,280 

1.03 

<94,722' 

408 

1.01 J 

0.87 

1.23 J 

1 ,910 U 

4.6 

1.37 

1 .14 

mg/kg 

mg/kg 

mg/kg 

µg/kg OC 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

µg/kg oc 

mg/kg 

mg/kg 

mg/kg 

0.59 

960 

0.59 

65,000 

390 

0.59 

0.59 

0.59 

1,800 

0.59 

0.59 

0.59 

2.1 

2.4 

1.8 

1.5 

1.0 

1.7 

1.5 

2.1 

NA' 

7.8 

2.3 

1.9 

-.  

NOTE: CSL - Cleanup screening level. 
J - The analyte was positively identified; the associated numerical value is the 

approximate concentration of the analyte in the sample, 
OC - Organic-carbon normalized. 
U - The analyte was analyzed for, but was not detected above the reported sample 

quantitation limit. 
• Sample collected by Hart Crowser, Inc. 
b The " < " sign indicates that there are non-detected data in the total. Totals are calculated 

using the detection limit, and the " < " sign signifies that the concentration could be lower 
than reported. 

c NA - Not applicable; the detection limit for this analyte exceeded the CSL. 
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Table 2-12. Grain Size Distribution for East Waterway Stations 

PERCENT PERCENT PERCENT PERCENT 

STATION GRAVEL SAND SILT CLAY 

----, Hl-EW-01 0 25 53 22 

Hl-EW-02 0 38 41 21 

Hl-EW-03 0 43 35 22 

Hl-EW-04 0 18 52 30 

Hl-EW-05 0 18 50 32 .. , 

HI-EW-06 0 20 52 28 

Hl-EW-07 2 41 36 21 

Hl-EW-08 0 21 53 26 

Hl-EW-09 0 41 36 23 

Hl-EW-10 0 27 46 27 

Hl-EW,11 1 31 40 28 

Hl·EW-12 0 61 25 14 

MEAN 0.25 32.00 43.25 24.50 

2/465-02.1 Chem. Data Summary Report 
July 1995 
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Table 2-13. Summary of Concentrations of Metals, 
Metalloids, and Tributyltin in Surface Sediments of the East Waterway 

MINIMUM MAXIMUM MEDIAN 

No. STATIONS . CONCENTRATION CONCENTRATION CONCENTRATION 

DETECTED/TOTAL DETECTED DETECTED DETECTED CSL No. STATIONS 
PARAMETER (mg/kg dry wt) (mg/kg dry wt) (mg/kg dry wt) (mg/kg dry wt) (mg/kg dry wt) EXCEEDING CSL 

Arsenic 12/12 8.5 16.0 10.8 93.0 0 

Cadmium 12/12 0.40 2.6 1.0 6.7 0 

Chromium 12/12 33.6 62.7 44.3 270 0 

Copper 12/12 51.3 144 91.9 390 0 

Lead 12/12 44.0 162 88.0 530 0 

Mercury 12/12 0.29 1.9 0.40 0.59 3 

Nickel 12/12 24.0 43.0 30.5 NA NA 

Silver 12/12 0.80 2.6 1.5 6.1 0 

Zinc 12/12 88.2 239 150 960 0 

Tributyltin' 12/12 290 4,000 430 NA NA 

NOTE: CSL - Cleanup screening level. 
NA - Not applicable; no criteria established. 

a Tributyltin is an organometal complex. Tributyltin concentrations are in µg/kg dry wt. 

2/465-02.1 Chem. Data Summary Report 
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Table 2-16. Summary of Measurements of 
Other Parameters in Surface Sediments of the East Waterway 

MINIMUM MAXIMUM MEDIAN 
NO. STATIONS CONCENTRATION CONCENTRATION CONCENTRATION 

PARAMETER UNITS DETECTEDfTOTAL DETECTED DETECTED DETECTED 

Ammonia-Nitrogen mg/kg 12/12 6.5 17.0 12.5 

Total Sulfide mg/kg 11/12 68.0 1,600.0 280 

Acid Volatile mg/kg 9/9 160 1,400 270 
Sulfide 

Total Volatile mg/kg 12/12 24,000 36,000 27,500 
Solids 

Total Solids % 12/12 47.0 60.9 53.7 

Total Organic % 12/12 1.8 2.6 2.1 
Carbon' 

Sediment pH pH 12/12 7.4 8.0 7.7 

t., 

a Analyzed at 104°C. 
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July 1995 
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Table 2-17. Cleanup Screening Level 
Enrichment Ratios in Surface Sediments of the East Waterway 

STATION 

HI-EW-01 

HI-EW-03 

HI-EW-06' 

HI-EW-07 

HI-EW-11' 

HI-EW-12 

PARAMETER 

Total PCBs 

Mercury 

Mercury 

Total PCBs 

Total PCBs 

Mercury 

Total PCBs 

Total PCBs 

CONCENTRATION 

<132,083' J 

0.85 

0.6 

<132,083' J 

<123,182' J 

1.92 

<131,500' J 

<87,962' 

UNITS 

µg/kg oc 

mg/kg 

mg/kg 

µg/kg oc 

µg/kg oc 

mg/kg 

µg/kg oc 

µg/kg oc 

CSL 

65,000 

0.59 

0.59 

65,000 

65,000 

0.59 

65,000 

65,000 

ENRICHMENT 

RATIO 

2.0 

1.4 

. 1.0 

2.0 

1.9 

3.2 

2.0 

1.4 

NOTE: CSL - Cleanup screening level. 
J - The analyte was positively identified; the associated numerical value is the 

approximate concentration of the analyte in the sample. 
OC - Organic-carbon normalized. 

" The " < " sign indicates that there are non-detected data in the total. Totals are 
calculated using the detection limit, and the " < " sign signifies that the concentration 
could be lower than reported. 

b Sample collected by Hart Crowser, Inc. 

2/465-02.1 Chem. Data Summary Report 
July 1995 
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Table 2-18 Grain Size Distribution for North Shore Stations 

PERCENT PERCENT PERCENT PERCENT 

STATION GRAVEL SAND SILT CLAY 

HI-NS-01 1 29 52 1 8 

HI-NS-02 0 73 20 · 7  

HI-NS-03 0 64 26 1 0  

HI-NS-04 0 67 26 7 

HI-NS-05' 0 70 23 7 

Hl·NS-06 0 58 32 10 

HI-NS-07 0 75 1 9  6 

HI-NS-08 1 64 27 8 

HI-NS-09 0 64 26 1 0 

Hl·NS-10 0 65 28 7 

HI-NS-11 0 68 22 1 0 

Hl·NS-12 0 45 39 16 

HI-NS-13 0 70 21 9 

HI-NS-14 0 43 40 17 

HI-NS-15 0 42 41 1 7 

IN HI-NS-16 1 85 9 5 

MEAN 0 . 1 9  6 1 . 4  28.2 10.2 

. ; 

-- 

• The percent fractions reported for this station represent the mean 
values of triplicate analyses performed on the sample as part of 
quality control protocol. 

2/465-02.1 Chem. Dala Summary Report 
July 1995 
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Table 2-19. Summary of Concentrations of Metals, 
Metalloids, and Tributyltin in Surface Sediments of the North Shore 

MINIMUM MAXIMUM MEDIAN 

No. STATIONS CONCENTRATION CONCENTRATION CONCENTRATION 

DETECTEDfTOTAL DETECTED DETECTED DETECTED CSL No. STATIONS 
PARAMETER (mg/kg dry wt) (mg/kg dry wt) (mg/kg dry wt) (mg/kg dry wt) (mg/kg dry wt) EXCEEDING CSL 

Antimony 1/10 6.0 6.0 6.0 NA NA 

Arsenic 15/15 2.8 40.0 10.2 93.0 0 

Cadmium 6/15 0.40 0.70 0.50 6.7 0 

Chromium 15/15 18.7 75.0 26.7 270 0 

Copper 15/15 43.4 909 87.3 390 2 

Lead 15/15 25.0 277 43.0 530 0 

Mercury 16/16 0.18 4.4 0.50 0.59 8 

Nickel 15/15 11.0 32.0 16.0 NA NA 

Silver 13/15 0.40 1.1 0.60 6.1 0 

Zinc 15/15 66.8 671 111 960 0 

Tributyltin' 15/15 41 15,000 440 NA NA 

NOTE: CSL - Cleanup screening level. 

NA - Not applicable; no criteria established. 
Tributyltin is an organometal complex. Tributyltin concentrations are in µg/kg dry wt. 

2/465·02.1 Chem. Data Summary Report 

July 1995 
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Table 2-22. Summary of Measurements of 
Other Parameters in Surface Sediments of the North Shore 

MINIMUM MAXIMUM MEDIAN 
No. STATIONS CONCENTRATION CONCENTRATION CONCENTRATION 

PARAMETER UNITS DETECTEDfTOTAL DETECTED DETECTED DETECTED 

Ammonia-Nitrogen mg/kg 16/16 2.3 12.0 3.6 

Total Sulfide mg/kg 12/15 5.0. 1,800 .35.5 

Acid Volatile mg/kg 12/14 7.6 1,700 57.5 
Sulfide 

Total Volatile mg/kg 16/16 14,000 26,000 21,500 
Solids 

Total Solids % 16/16 46.6 69.8 65.0 

Total Organic % 16/16 0.77 1.8 1.2 
Carbon' 

Sediment pH pH 16/16 6.9 8.0 7.6 

i l 

. ' 

I 
. ' 

I 

' ' 

! 
' . L; 

a Analyzed at 104 °C. 
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Table 2-23. Cleanup Screening Level 
Enrichment Ratios in Surface Sediments of the North Shore :-; ' � 

ENRICHMENT 
STATION PARAMETER CONCENTRATION UNITS CSL RATIO f , 

HI-NS-04' .1,2,4-Trichlorobenzene 1,800 U µg/kg oc 1,800 NA' 

HI-NS-08' Mercury 0.99 mg/kg .0.59 1.7 

Total PCBs <177,500' J µg/kg QC 65,000 2.7 
f• f] 

HI-NS-09 Copper 434 mg/kg 390 1.1 . .  

Mercury 0.94 mg/kg 0.59 1.6 
r-, 

Total PCBs <134,400' µg/kg QC 65,000 2.1 

2,4-Dimethylphenol 49.00 U µg/kg dry 29 NA' 
r+t 

1,2-Dichlorobenzene 4,900 U µg/kg QC 2,300 NA' 

1,2,4· Trichlorobenzene 4,900 U µg/kg QC . 1,800 NA' 

Bis(2-ethylhexyl)phthlate 140,000 U µg/kg QC 78,000 NA' 

HI-NS-10 1,2,4-Trichlorobenzene 1,935 U µg/kg QC 1,800 NA' ,, �. 

HI-NS-11 Mercury 0.97 mg/kg 0.59 1.6 

1,2,4-Trichlorobenzene 1,939 U µg/kg QC 1,800 NA' 
, j  

HI-NS-12 Mercury 0.59 mg/kg 0.59 1.0 

HI-NS-13 Mercury 1.29 mg/kg 0.59 2.2 
\,___, 

HI-NS-14 Copper 909 mg/kg 390 2.3 
c_...: 

Mercury 4.4 mg/kg 0.59 7.5 

Total PCBs <94,722' µg/kg QC 65,000 1.5 
' . ,  

Benzoic Acid 670 U µg/kg dry 650 NA' 

2-Methylphenol 67 U µg/kg dry 63 NA' 
LJ 

2,4-Dimethylphenol 67 U µg/kg dry 29 NA' 

1,2-Dichlorobenzene 3,722 U µg/kg QC 2,300 NA' 

1,800 NA' 
!_i 

1,2,4-Trichlorobenzene 3,722 U µg/kg QC 

Bis(2-ethylhexyl)phthlate 94,444 U µg/kg QC 78,000 NA' 
r_j 

Hl·NS-15 Mercury 0.74 mg/kg 0.59 1.2 

tel 
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Table 2-23. continued 

ENRICHMENT 
STATION PARAMETER CONCENTRATION UNITS CSL RATIO 

HI-NS-16 . Mercury 0.67 mg/kg 0.59 1.1 

Acenaphthylene 68,831 µg/kg QC 66,000 1.0 

Dibenz(a,h}anthracene 220,779 M µg/kg QC 33,000 6.7 

Benz(a}anthracene 922,078 µg/kg QC 270,000 3.4 

Benzo(a}pyrene 1,558,442 µg/kg QC 210,000 7.4 

Benzo(g,h,i}perylene 701,299 J µg/kg QC 78,000 9.0 

Chrysene 1,012,987 µglkg QC 460,000 2.2 

Total HPAHs 11,116,883 M µglkg QC 5,300,000 2.1 

lndeno(1,2,3·c,d)pyrene 558,442 µg/kg QC 88,000 6.4 

Pyrelie 2,857,143 µg/kg QC 1,400,000 2.0 

Total 
Benzofluoranthenes 2,558,447 µg/kg QC 450,000 5.7 

1,2-Dichlorobenzene 2,338 U µg/kg QC 2,300 NA' 

1,2,4-Trichlorobenzene 2,338 U µg/kg QC 1,800 NA' 

NOTE: CSL - Cleanup screening level. 
J - The analyte was positively identified; the associated numerical value is the 

approximate concentration of the analyte in the sample. 
M - The spectral match between the detected compound spectra and the standard 

reference spectra did not meet _all of the acceptance criteria; but the 
compound is presumed present: 

OC - Organic-carbon normalized. 
U - The analyte was analyzed for, but was not detected above the reported 

sample quantitation limit. 
• Sample collected by Hart Crowser, Inc. 
b NA - Not applicable, the detection limit for this analyte exceeded the CSL. 
c The " < " sign indicates that there are non-detected data in the total. Totals are 

calculated using the detection limit, and the " < " sign signifies that the concentration 
could be lower than reported. 
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Table 2-24. Percent Relative Standard 
Deviation for HI-EW-06 Field Replicate Results 

HI-EW-06 REPLICATE 1 REPUCATE2 

PARAMETER UNITS CONCENTRATION CONCENTRATION CONCENTRATION MEAN o/o RSD 

Metals/Metallolds 

Antimony mg/kg 

Arsenic mg/kg 14.8 18 17 16.6 10 

Cadmium mg/kg 2.6 2.7 2.8 2.7 4 

Chromium mg/kg 62.7 58.2 64 61 .6 .  5  

Copper mg/kg 144 179 129 151 17 

Lead mg/kg 162 147 170 160 7 

Mercury mg/kg 0.6 0.66 0.7 0.65 8 

Nickel mg/kg 40 36 39 38 5 

Sliver mg/kg 2.6 2 2.8 2.5 . 17 

Zinc mg/kg 239 236 262 246 6 

Butyltln µg/kg 20 U 23 Y 20 U NA NA 

- 
Dibutyltin µg/kg 110 37 73 73.3 . �w�::= �= 

Tributyltin µg/kg 300 J 180 J 330 J 270 29 

LPAHs 

2-Methylnaphthalene µg/kg 48 45 39 44 10 

Acenaphthene µg/kg 60 95 . 57 71 30 

Acenaphthylene µg/kg 74 81 65 73 11 

Anthracene µg/kg 370 400 300 357 14 

Fluorene µg/kg 95 100 62 85.7 24 

Naphthalene µg/kg 130 200 95 142 38 

Phenanthrene µglkg 350 310 270 310 13 

Total LPAHs µg/kg 1,127 1,231 888 1,082 16 

HPAHs 

Benz(a)anthrac'ene µg/kg 480 J 790 530 600 28 

Benzo(a)pyrene µg/kg 810 J 840 650 767 13 

Benzo(g,h,t)perylene µg/kg 590 J 560 540 563 4 

Chrysene µg/kg 950 J 1,100 .. 810 953 15 

Dlbenz(a,h)anthracene µg/kg 190 J 180 170 180 6 

Fluoranthene µg/kg 480 ,870 780 710 29 

lndeno(1,2,3-c,d)pyrene µg/kg 530 J 450 440 473 10 

Pyrene µg/kg 2,700 4,200 2,200 3,033 34 
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Table 2-24. continued 

Hl·EW-06 REPLICATE 1 REPUCATE2 
PARAMETER UNITS CONCENTRATION CONCENTRATION CONCENTRATION MEAN 0/e>RSD 

Total benzofluoranthenes µg/kg 1,820 J 1,870 1,350 1,680 17 

Total HPAHs µg/l<g 8,550 J 10,860 7,470 8,960 19 

Mlscellaneous Oxygenated Compounds 

Benzolc acid µgll<g 200 U 180 U 190 U NA NA 

Benzyl alcohol µg/l<g 20 U 18 U 19 U NA NA 

Dlbenzofuran µg/kg 67 86 45 66 ' 31 

N-Nltrosodiphenylamlne µgll<g 20 U 18 U 19 U NA NA 

Phenols and Subphenols 

2-Methylphenol µg/kg 19.5 U 18.5 U 19 U NA NA 

2,4-Dlmethylphenol µgll<g 20 u 18 U 19 U NA NA 

4-Methylphenol µgll<g 20 U 18 U 19 U NA NA 

Pimtachlorophenol µg/kg 98 U 92 U 95 U NA 'NA 

Phenol µgll<g 20 U 18 U 19 U NA NA 

Chlorinated Aromatic Compounds 

1,2-Dich!orobenzene µg�,g 20 U 18 U 19 U NA NA 

1,2,4- Trichlorobenzene µgll<g 20 U 18 U 19 U NA NA 

1,3·Dlchlorobenzene µg/kg 20 U 18 U 19 U NA NA 

1,4-Dlchlorobenzene µg/kg 20 U 18 U 19 U NA NA 

Chlorinated Aliphatic Compounds 

Hexachlorobutadlene µg/l<g 20 U 18 U 19 U NA NA 

Phthalate Esters 

Di·n-octyl phthalate µg/l<g 20 UJ 18 U 19 U NA NA 

Bls(2·ethylhexyl)phthalate µgll<g 870 J 330 860 687 45 

Butylbenzyl phthalate µg/kg 20 UJ 36 49 NC NC 

Diethyl phthalate µg/kg 20 U 18 U 19 U NA NA 

Dimethyl phthalate µg/kg 20 U 18 U 19 U NA NA 

Dl-n-butyl phthalate µgll<g 20 U 18 U 19 U NA NA 

Pestlcldes/PCBs 

Gamma-HCH (lindane) µg/kg 21 U 0.88 U 0.95 U NA NA 

Hexachlorobenzene (HCB) µg/kg 21 U 0.88 U 0.95 U NA NA 

Aldrtn µg/l<g 21 u 2.5 6.2 NC NC 

Alpha-chlordane µg/l<g 21 u 0.88 U 0.95 U NA NA 

Gamma-chlordane pg/kg 21 U 4.6 Y 10 Y NA NA 
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Table 2-24. continued 

HI-EW-06 REPLICATE1 REPLICATE2 

PARAMETER UNITS CONCENTRATION CONCENTRATION CONCENTRATION MEAN o/oRSD 

Dieldrin µg/kg 41 U 1.8 U 1.9 U NA NA 

Heptachlor µg/kg 21 u o.88 u 0.95 U NA NA 

p,p'-DDD µg/kg 41 u 7.9 19 NC NC 

p,p'-DDE µg/kg 41 u 5.2-Y 11 Y NA . NA 

p,p'-DDT µg/kg 41 U 4.6 Y 91 Y NA NA 

- 
- . 

Total PCBs µg/kg < 3,17QBJ < 493• < 795
8 1,486 · 

Conventlonals 

Ammonla-nltroqen mg/kg 17 19 24 20 18 

Soil pH pH 7.5 8 8.1 7.9 4 

Total organic carbon" % 2.4 2.4 2.6 2.5 5 

Sulfide mg/kg 1,600 J 1,200 J 2,100 J 1,633 28 

Total solids % 47 52.8 47.5 49.1 7 

Preserved total solids % 50.6 44.9 45 46.8 7 

Total volatile solids mg/kg 29,000 29,000 30,000 29,333 2 

n 

., 

r- l 

NOTE: 

a 

b 

NA - Not applicable because all replicate results were not detected. 
NC - Not calculated because one or more of the replicate results were not 

detected. 
J - The analyte was positively identified; the associated numerical value is the 

approximate concentration of the analyte in the sample. 
U and Y -The analyte was analyzed for, but was not detected above the reported 

sample quantitation limit. .·· 
Shaded Value - % RSD exceeds the advisory limit of SO percent. 
The" < "  sign indicates that there are non-detected data in the total. Totals are 
calculated using the detection limit, and the " < " sign signifies that the 
concentration could be lower than reported. 
Analyzed at 104'C. 

l.'._j 

t.:, 
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Table 2-25. Percent Relative Standard 
Deviation for HI-WW-28 Field Replicate Results 

Hl·WW-28 REPLICATE 1 REPLICATE 2· 
PARAMETER UNIT CONCENTRATION CONCENTRATION CONCENTRATION MEAN %RSD 

Metals/Metallolds 

Antimony mg/kg 

Arsenic mg/kg 17.2 10.3 9.5 12.3 34 

Cadmium mg/kg 0.2 U 0.3 U 0.2 U NA NA 

Chromium mg/kg 88.7 25.3 26.3 46.8 

Copper mg/kg 116 81.7 66.2 88.0 29 

Lead mg/kg 317 48 36 134 

Mercury. mg/kg 1.2 J 0.43 J 0.16 J 0.61 

Nickel mg/kg 17 16 17 16.7 3 

Silver mg/kg 0.6 0.4 0.4 0.5 25 

Zinc mg/kg 157 116 106 126 21 

SEM-Cadmlum mg/kg 0.14 0.13 0.16 0.14 11 

SEM-Copper mg/kg 82.9 45.9 33.7 54.2 47 

SEM-Lead mg/kg 71 41 32 48 43 

SEM-Mercury mg/kg O.Q1 u 0.008 U 0.02 U NA NA 

SEM-Nlckel m_glkg 7 5.1 7 6.4 17 

SEM·Zlnc mg/kg 141 82.9 75.6 99.8 36 

Butyltin µg/kg 120 J 82 J 35 J 79 

- 
. 

Dlbutyltln µglkg 350 .J 270 J 140 J 253 42 

Tributyltln µg/kg 1,100 1,100 380 860 48 

LPAHs 

2-Methylnaphthalene µglkg 20 19 U 18 U NC NC 

Acenaphthene µg/kg 54 28 25 36 45 

Acenaphthylene µg/kg 44 26 19 30 44 

Anthracene µg/kg 170 100 91 120 36 

Fluorene µglkg 67 36 30 44 45 

Naphthalene µg/kg 40 36 21 32 31 

Phenanthrene µg/kg 450 ·240 230 307 41 

Total LPAHs µg/kg 845 < 4a5• < 434a 588 38 

HPAHs 

Benz(a)anthracene µg/kg 410 240 240 297 33 

Benzo(a)pyrene µglkg 500 260 280 347 38 
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Table 2-25. continned 

Hl·WW·28 REPLICATE 1 REPLICATE2 

PARAMETER UNIT CONCENTRATION CONCENTRATION CONCENTRATION MEAN 0/oRSD 

Benzo(g, h, l)perylene µg/kg 190 92 100 127 43 

Chrysene µglkg 620 370 350 447 34 

Dlbenz(a,h)anthracene µg/kg 100 M 44 M 48 64 49 

Fluoranthene µg/kg 840 460 490 597 35 

lndeno(1,2,3-c,d)pyrene µg/kg 270 150 160 193 ·34 

Pyrene µglkg 880 490 490 620 36 

Total benzofluoranthenes µglkg 1,070 630 630 777 33 

Total HPAHs µglkg 4,880 M 2,736 M 2,788 3,468 35 

Miscellaneous Oxygenated Compounds 

Benzoic acid µg/kg 190 U 190 U 180 U NA NA 

Benzyl alcohol µglkg 19 U 19 U 18 U NA NA 

Dlbenzofuran µglkg 39 22 18 U NC NC 

N-Nltrosodiphenylamlne µg/kg 19 U 19 U 18 U NA NA 

P�enols and Subphenols 

2-Methylphenol µglkg 19 U 19 18 U NA NA 

2,4-Dlmethylphenol µg/kg . 19 U 19 U 18 U NA NA 

4-Methylphenol µg/kg 19 U 19 U 18 U NA NA 

Pentachlorophenol µglkg 95 U 93 U 90 U NA NA 

Phenol µglkg 45 57 73 58 24 

Chlorinated Aromatic compcunds 

1,2-Dichlorobenzene µg/kg 19 U 19 U 18 U NA NA 

1,2,4-- Trich!orobenzene µg/kg 19 U 19 U 18 U NA NA 

1,3-Dlchlorobenzene µg/kg 19 U 19 U 18 U NA NA 

1,4�Dlchlorobenzene µg/kg 19 U 19 U 18 U NA NA 

Chlorinated Aliphatic Compounds 

Hexachlorobutadiene µglkg 19 U 19 U 18 U NA NA 

Phthalate Esters 

Dl-n-octyl phthalate µg/kg 19 U 19 U 18 U NA NA 

Bls(2-ethylhexyl)phthalate µg/kg 330 U 190 U 190 U NA NA 

Butylbenzy\ phthalate µg/kg 45 U 26 U 46 U NA NA 

Diethyl phthalate µg/kg 19 U 19 U 18 U NA NA 

Dimethyl phthalate µg/kg 19 U 19 U 18 U NA NA 

Dl-n-butyl phthalate µg/kg 19 U 19 U 18 U NA NA 
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Table 2-25. continued 

Hl·WW·28 REPLICATE 1 REPUCATE2 

PARAMETER UNIT CONCENTRATION CONCENTRATION CONCENTRATION MEAN o/o RSD 

Pesticldes/PCBs 

Gamma-HCH (llndane) µg/kg 0.95 U 0.93 U 0.9 U NA NA 

Hexachlorobenzene (HCB) µg/kg 0.95 U 0.93 U 0.9 U NA NA 

Aldrin µg/kg 2.5 0.93 U 0.9 U NC NC 

Alpha-chlordane µg/kg. 0.95 U 0.93 U 0.9 U NA NA 

Gamma-chlordane µg/kg 2.6 Y 1.7 Y 2Y NA NA 

Dleldrin µg/kg 1.9 U 1.9 U 1.8 U NA NA 

Heptachlor µg/kg 0.95 U 0.93 U 0.9 U NA NA 

p,p'-DDD µg/kg 4.5 2.4 2.2 3.0 42 

p,p'·DDE µg/kg 3 y 1.9 U 1.8 U NA NA 

p,p'-DDT µg/kg 4.7 Y 2 y 3.1 Y NA NA 

Total PCBs µg/kg < 2so• < 207a < 229
4 239 16 

Conventlonals 

Ammonia-nitrogen mg/kg 4 3.7 3.8 3.8 

- Acid volatile sulfide mg/kg 14 J 140 J 740 J 298 

Sallnity, pore water ppt 

Soll pH pH 7.7 7.6 7.6 7.6 <1 

Total organic carbon" % 1.6 2.2 2 1.9 16 

Sulfide mg/kg JJIB 68 J 1.6 J 250 J 107 
f 

Total solids % 65.6 65.1 65.6 65.4 <1 

Preserved total solids % 57.2 67.3 61.2 61.9 8 

Total volatile solids mg/kg 22,000 30,000 23,000 25,000 17 

Clay % 9 8 7 8 12 

Gravel % 2 1 2 1.7 34 

Moisture % 54 47.4 53.9 . 51.8 7 

Sand % 68 74 71 71 4 

Sill % 21 17 20 19 11 
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NOTE: 

a 

b 

Table 2-25. continued 

NA - Not applicable because all replicate results were not detected. 
NC - Not calculated because one or more of the replicate results were not detected. 
J - The analyte was positively identified; the associated numerical value is the 

approximate concentration of the analyte in the sample. 
U and Y - The analyte was analyzed for, but was not detected above the reported 

sample quantitation limit. 
Shaded value - % RSD exceeds the advisory limit of 50 percent. 
The " < " sign indicates that there are non-detected data in the total. Totals are 
calculated using the detection limit, and the " < " sign signifies that the 
concentration could be lower than reported. 
Analyzed at 104 ° C. 

\ J 

1-;-1 
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Table 2-26. Percent Relative Standard 

Deviation for HI· WW -31 Field Replicate Results 

Hl·WW-31 REPLICATE 1 REPUCATE2 

PARAMETER UNITS CONCENTRATION CONCENTRATION CONCENTRATION r,1EAN o/o RSD 

Metals/Metallolds 

Antimony mg/kg 6 UJ 5 U 7 UJ NA NA 

Arsenic mg/kg 20 16 18 18 11 

Cadmium mglkg 0.4 0.2 U 0.3 U NC NC 

Chromium mg/kg 41.4 33.8 38.8 38.0 10 

Copper mg/kg 231 173 203 202 14 

Lead mglkg ·155 99 123 126 22 

Mercury mg/kg 1.4 1.1 1 1.2 14 

Nickel mg/kg 22 14 18 18 22 

Sliver mg/kg 0.9 J 0.5 J 0.7 J 0.7 29 

Zinc mg/kg 242 J 169 J 206 J 206 18 

SEM-Cadmlum mg/kg 0.24 0.18 U 0.14 NC NC 

SEM-Copper mg/kg 141 J 111 J 49.4 J 100 46 

SEM-Lead mg/kg 153 J 96 J 66 J 105 42 
- 

SEM-Mercury mg/kg 0.06 0.055 0.0, 0.04 
- 

SEM·Nickel mglkg 7 J 6.8 J 3.5 J 5.8 34 

SEM·Zlnc mg/kg 224 J 154 J 112 J 163 35 

Butyl tin µg/kg 85 J 81 J 56 J 74 21 

Dlbutyltln µglkg 690 500 300 497 39 

Trlbutyltin µg/kg 2,000 2,500 1,300 1,933 31 

LPAHs 

2-Methylnaphthalene µg/kg 58 49 41 49 17 

Acenaphthene µglkg 140 \ 120 97 119 18 

Acenaphthylene µg/kg 44 37 34 38 13 

Anthracene µg/kg 270 250 230 250 8 .  

Fluorene µg/kg 140 130 110 127 12 

Naphthalene µglkg 110 90 86 95.3 13 

Phenanthrene µg/kg 1,000 930 810 913 11 

Total LPAHS µg/kg 1,762 1,606 1,408 1,592 11 

HPAHs 

Benz(a)anthracene µg/kg 780 780 640 733 11 

Benzo(a)pyrene µg/kg 1,000 990 840 943 10 
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Table 2-26. continued 

Hl·WW·31 REPLICATE 1 REPLICATE2 

PARAMETER UNITS CONCENTRATION CONCENTRATION CONCENTRATION MEAN o/oRSD 

Benzo(g, h, l)peryl ene µg/kg 490 420 280 397 27 

Chrysene µg/kg 1,100 1,000 880 993 11 

Dlbenz(a,h)anthracene µg/kg 160 150 110 140 19 

Fluoranthene µg/kg 1,600 1,000 1,000 1,200 29 

lndeno(1,2,3-c,d)pyrene µg/kg 580 500 370 483 22 

Pyrene µg/kg 1,900 1,600 1,400 1,633 15 

Total benzofluoranthenes µg/kg 1,660 1,590 1,540 1,597 4 

Total HPAHs µg/kg 9,270 8,030 7,060 8,120 14 

Miscellaneous Oxygenated Compounds 

Benzolc acid µg/kg 180 U 180 U 180 U NA NA 

Benzyl alcohol µg/kg 18 U 18 U 18 U NA NA 

Dlbenzofuran µg/kg 92 82 70 81 14 

MNitrosodiphenylamlne µg/kg 18 U 18 U 18 U NA NA 

Phenols and Subphenols 

2-Methylphenol µg/kg 18 U 18 U 18 U NA NA 

2,4-Dimethylphenol µg/kg 18 U 18 U 18 U NA NA 

4-Methylphenol µg/kg "19 18 U 20 NC NC 

Pentachlorophenol µg/kg 91 U 91 U 88 U NA NA 

Phenol µg/kg 80 95 74 83 13 

Chlorinated Aromatic Compounds 

1,2-Dlchlorobenzene µg/kg 18 U 18 U 18 U NA NA 

1,2,4-Trichlorobenzene µg/kg 18 U 18 U 18 U NA NA 

1,3�Dlchlorobeniene µg/kg 18 U 18 .u 18 U NA NA 

1,4-Dlchlorobenzene µg/kg 18 U 18 U 18 U NA NA 

Chlorinated Aliphatic Compounds 

Hexachlorobutadlene µg/kg 18 U 18 U 18 U NA NA 

Phthalate Esters 

Dl-n-octyl phthalate µg/kg 18 U 18 U 18 U NA NA 

Bis(2-ethylhexyl)phthalate µg/kg 440 U 560 U 440 U NA NA 

Butylbenzyl phthalate µg/kg 48 U 64 U 71 U NA NA 

Diethyl ph1halate µg/kg 18 U 18 U 18 U NA NA 

Dimethyl phthalate µg/kg 18 U 18 U 18 U NA NA 

Dl-n-butyl phthalate µg/kg 25 U 27 U 23 U NA NA 
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Table 2-26. continued 

Hl·WW·31 REPLICATE 1 REPUCATE2 

PARAMETER UNITS CONCENTRATION CONCENTRATION CONCENTRATION MEAN o/o RSD 

Pestlcldes/PCBs 

Gamma-HCH (lindane) µgikg 0.91 u 0.91 U 0.88 U NA NA 

Hexachlorobenzene (HCB) µg/kg 0.91 u 0.91 U 0.88 U NA NA 

Aldrin µgikg 4 4.9 3.9 4.3 13 

Alpha-chlordane µg/kg 0.91 U 0.91 U 0.88 U NA NA 

Gamma-chlordane µgikg 5.3 Y 6.7 Y 4.9 Y NA NA 

Dleldrln µgikg 1.8 U 1.8 U 1.8 U NA ·NA 

Heptachlor µgikg 0.91 U 0.91 U 0.88 U NA NA 

p,p'-DDD µg/kg 11 13 9 11 18 

p,p'-DDE µg/kg 13 Y 17 Y 12 Y NA NA 

p,p'-DDT µg/kg 10 Y 18 Y 11 Y NA NA 

Total PCBs µg/kg < 566a < 706!1. < ·524" 599 16 

Conventlonals 

Ammonia-nitrogen mg/kg 7 5 4.6 5.5 23 

Acid volatlle sulfide mg/kg 220 430 220 290 42 

Sol[pH pH 7.7 7.7 7.6 7.7 <1 

Total organic carbon" % 1.1 1.3 1.2 1.2 8 

Sulfide mg/kg 73 200 43 105 

- . 

Total solids % 60.8 62.2 62.9 62.0 2 

Preserved total solids % 62.1 59.7 63.9 62.0 3 

Total volatlle solids mg/kg 24,000 J 35,000 J 23,000 J 27,333 24 

Clay % 16 15 12 14 15 

Moisture % 64.2 60.3 59.6 61.4 4 

Sand % 53 54 57 55 4 

Silt % 31 31 31 31 <1 
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NOTE: 

a 

b 

Table 2-26. continued 

NA - Not applicable because all replicate results were not detected. 
NC - Not calculated because one or more of the replicate results were not detected. 
J - The analyte was positively identified; the associated numerical value is the 

approximate concentration of the analyte in the sample. 
U and Y - The analyte was analyzed for, but was not detected above the reported 

sample quantitation limit. 
Shaded value - % RSD exceeds the advisory limit of 50 percent. 
The " < " sign indicates that there are non-detected data in the total. Totals are 
calculated using the detection limit, and the " < " sigu signifies that the concentration 
could be lower than reported. 
Analyzed at 104°C. 
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Table 2-27. Percent Relative Standard 
Deviation for HI-WW-32 Field Replicate Results 

Hl·WW-32 REPUCATE1 REPUCATE2 

PARAMETER UNITS CONCENTRATION CONCENTRATION CONCENTRATION MEAN o/o RSD Metals/Metallolds 
Antimony mg/kg 15 J 6 UJ 7 J NC NC Arsenic mg/kg 52 26 34 37 36 Cadmium mg/kg 0.4 0.2 U 0.3 U NC NC 
Chromium mg/kg 40.7 30.7 30.4 33.9 17 Copper mg/kg 357 205 242 268 30 Lead 111g/kg 191 58 73 107 
Mercury mg/kg 1.14 0.53 0.29 0.65 Nickel mg/kg 21 19 17 19 11 Silver mg/kg 0.6 J 0.5 J 0.5 J 0.5 11 Zinc mg/kg 804 J 250 J 457 J 504 56 SEM-Cadmlum mg/kg 0.09 0.05 U 0.08 U NC NC SEM-Copper mg/kg 29.6 J 24.1 J 19.4 J 24.4 21 SEM-Lead mg/kg 30 J 13 J 16 J 19.7 46 SEM-Mercury mg/kg 0.014 0.008 U 0.008 U NC NC SEM-Nlcke\ mg/kg 2 J 1.3 J 2.4 J 1.9 29 SEM·Zinc mg/kg 89.9 J 44.8 J 68.8 J 67.8 33 Butyltln µg/kg 60 34 J 48 J 47 27 Dlbutyltln µg/kg 240 160 200 200 20 Trlbutyltln µg/kg 920 630 1,000 850 23 LPAHs 
2-Methylnaphthalene µg/kg 29 24 35 29 19 Acenaphthene µg/kg 88 38 87 71 40 Acenaphthylene µg/kg 47 34 26 36 30 
Anthracene µg/kg 390 180 200 257 45 
Fluorene µg/kg 110 53 89 84 34 Naphthalene µg/kg 47 49 33 43· 20 
Phenanthrene µg/kg 990 310 620 6 4 0 �  Total LPAHs µg/kg 1,701 688 1,090 1,160 44 HPAHs 
Benz(a)anthracene µg/kg 1,200 240 460 633 Benzo(a)pyrene µg/kg 1,300 280 470 683 
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Table 2-27. continued 

Hl·WW·32 REPLICATE 1 REPLICATE2 

PARAMETER UNITS CONCENTRATION CONCENTRATION CONCENTRATION MEAN 0
.4 RSD 

Benzo(g, h ,I) perytene µg/kg 530 100 190 273 

Chrysene µg/kg 1,400 320 550 757 

Dlbenz(a,h)anlhracene µg/kg 140 M 27 M 53 M 73.3 

Fluoranthene µg/kg 3,200 530 1,100 1,610 

lndeno(1,2,3-c,d)pyrene µg/kg 520 96 180 265 

Pyrene µg/kg 3,100 620 960 1,560 

Total benzonuoranmenas µg/kg 2,990 670 990 1,550 

Total HPAHs µg/kg 14,380 M 2,883 M 4,953 M 7,405 

'-'1iscetlaneous Oxygenated Compounds 

Benzoic acid µg/kg 190 U 200 U 190 U NA NA 

Benzyl alcohol µg/kg 29 M 46 61 45 35 

Dlbenzofuran µg/kg 53 33 57 48 27 

N·Nitrosodlphenyfamlne µg/kg 19 U 20 U 19 U NA NA 

Phenols and Subphenols 

2-Methylphenol µg/kg 19 U 20 U 19 U NA NA 

2,4-Dimethylphenol µg/kg 19 U 20 U 19 U NA NA 

4-Methylphenol µg/kg 19 U 20 U 19 U NA NA 

Pentachlorophenol µg/kg 120 J 99 U 95 U NA NA 

Phenol µg/kg 85 89 150 108 34 

Chlorinated Aromatic Compounds 

1,2-Dlchlorobenzene µg/kg 19 U 20 U 19 U NA NA 

1,2,4-Trichlorobenzene µg/kg 19 U 20 U 19 U NA NA 

1,3-Dichlorobenzene µg/kg 19 U 20 U 19 U NA NA 

1,4-Dichlorobenzene µg/kg 19 U 20 U 19 U NA NA 

Chlorinated Aliphatic Compounds 

Hexachlorobutadlene µg/kg 19 U 20 U 19 U NA NA 

Phthalate Esters 

Dl-n-octyl phthalate µg/kg 19 U 20 U 19 U NA NA 

Bls(2-ethylhexyl)phthalate µg/kg 400 U 320 U 380 U NA NA 

Butylbenzyl phthalate µg/kg 420 U 380 U 250 U NA NA 

Diethyl phthalate µg/kg 19 U 20 U 19 U NA NA 

Dimethyl phthalate µg/kg 19 U 20 U 19 U NA NA 

Dl·n-butylphthalate µg/kg 19 U 20 U 45 U NA NA 
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Table 2-27. continued 

Hl·WW-32 REPUCATE1 REPLICATE2 

PARAMETER ON!TS CONCENTRATION CONCENTRATION CONCENTRATION MEAN o/o RSD 

Pestlcldes/PCBs 

Gamma-HCH (Llndane) µg/kg 0.97 U 0.99 U 0.95 U NA NA 

Hexachlorobenzene (HCB) µg/kg 0.97 U 0.99 U 0.95 U NA NA 

Aldrin µgA,g 3.5 3.2 2.3 3.0 '21 

Alpha-chlordane µg/kg 0.97 U 0.99 U 0.95 U NA NA 

Galllma-chlordane µg/kg 4.1 Y 3.2 Y 2.5 Y Nk NA 

Dleldrln µg/kg 1.9 U 2 U 1.9 U NA NA 

Heptachlor µg/kg 0.97 U 0.99 U 0.95 U NA NA 

p,p'·DDD µg/kg 5.6 2 U 3 NC NC 

p,p'-DDE µg/kg 11 Y 9.9 Y 6.3 Y NA NA 

p,p'-DDT µg/kg 8.4 y 4.1 Y 5.1 Y NA NA 

Total PCBs µg/kg < 445• < 35Qll < 2719. 355 25 

Conventlonals 

Ammonia-nitrogen mg/kg 2.8 2.6 1.9 2.4 19 

Acid volatile sulfide mg/kg 46 1.6 U 87 NC NC 

Soil pH pH 7.7 7.7 7.5 7.6 2 
.. 

' 
Total organic carbon" % 1.1 1.4 0.99 1.2 18 

Sulfide mg/kg 48 21 130 66.3 = k = 
. 

Total solids % 66.6 65.9 66.4 66.3 <1 

Preserved total solids % 60.8 60.4 52 57.7 9 

Total volatile solids mg/kg 22,000 J 24,000 J 20,000 J 22,000 9 

Clay % 12 12 9 11 16 

Moisture % 50.7 53.4 52.9 52.3 3 

Sand % 44 31 44 40 19 

Slit % 44 52 47 48 8 
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NOTE: 

a 

b 

Table 2-27. continued 

NA - Not applicable because all replicate results were not detected. 
NC - Not calculated because one or more of the replicate results were not detected. 
J - The analyte was positively identified; the associated numerical value is the 

approximate concentration of the analyte in the sample. 
M - The compound is presumed present; the spectral match between the detected 

compound spectra and the standard reference spectra did not meet all of the 
acceptance criteria. 

U and Y - The analyte was analyzed for, but was not detected above the reported 
sample quantitation limit. 

Shaded value - %RSD exceeds the advisory limit of 50 percent. 
The " < " sign indicates that there are non-detected data in the total. Totals are 
calculated using the detection limit, and the " <" sign signifies that the concentration 
could be lower than reported. 
Analyzed at 104 "C, 
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3.0 SUBSURFACE CORE SAMPLE DATA SUMMARY 

This section summarizes the field methods used to collect the subsurface cores, the 
laboratory methods used to analyze the subsurface sediment samples,_the analytical results, 
the QNQ(:, review of the sample testing, and the core Jog data. All figures and tables for 
this section are provided at the end of the section. 

3.1 METHODS 

A brief summary of field methods used to collect and process the subsurface core samples and 
laboratory methods used to analyze the composite samples for selected constituents is 
provided below. The project FSP (EVS and Hart Crowser, 1995a) and QAPP/LAP (EVS 
and Hart Crowser, 1995d) provide details regarding these procedures. Deviations from the 
project plans not included in the cruise report (EVS and Hart Crowser, 1995b) are described 
below. 

3.1.1 Field Methods 

Ten subsurface cores were collected from the East and West Waterways and the North Shore 
of Harbor Island on March 20 and 21, 1995 (Figure 3-1). Cores were advanced using an 
impact-driven coring device (IDCS) deployed from the U.S. Retriever. Sampling and location 
control were conducted in accordance with protocols outlined in the project FSP. 

The cores were advanced approximately 10 ft below mudline at stations HI-EW-01, 

-HI-EW-06, HI-EW-11, HI-NS-04, HI-NS-08, HI-WW-05, HI-WW-10, HI-WW-18B, 

HI-WW-27, and HI-WW-30 (Figure 3-1). A description of the sample identification system 
is presented in Figure 2-3 of the FSP. Collocated surface samples were also collected at these 
stations and are discussed in Section 2.0. 

After retrieval, core tubes were stored vertically in the dark at 4 ° C in Hart Crowser' s custody 
until processed. Core tubes were cut open longitudinally using a circular saw and logged by 
a qualified geologist. Each sediment core was segmented into three depth composite samples 

(S-1, S-2, S-3) based on the observed stratigraphy. Each depth composite sample was placed 
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into a stainless-steel bowl and homogenized prior to filling pre-labeled jars. Generally, the 

composite intervals for S-1 ranged from 0- to 2-ft depths, S-2 ranged from 2- to 5-ft depths, 

and S-3 ranged from 5-ft depths to the bottom of the core. Per.cent compaction over the 

length of the core ranged from 6 to 46 percent with an average of 21 percent compaction. 

Specific composite intervals and core Jogs are presented in Figures 3-2 to 3-12. 

Thirty subsurface sediment samples plus two homogenized duplicates were submitted to the 

ARI and Hart Crowser laboratories for analysis as outlined in the project QAPP/LAP. 

Deviations from the FSP included: 

rr1 

• 

• 

• 

• 

Impact cores from stations HI-WW-10 and HI-WW-30 exhibited high compaction 
and difficult penetration, resulting in 6.5 ft of recovered sediment. Repeated core 
advancement attempts did not improve sample recovery. 

Station location HI-WW-18 was moved 25 ft west to avoid bathymetric slopes 
that prevented successful core advancement. Surface grab samples were collected 
from the proposed location (HI-WW-18) and the actual core station location (HI 
WW-18B), as discussed in Section 2 .1 and the cruise report (EVS and Hart 
Crowser, 1995b). 

Proposed sampling stations were presented in NAD 27 horizontal datum 
consistent with the FSP. However, it was necessary to convert these stations to 
NAD 83 datum to support field activities. Consequently, all final coordinates for 
sampling stations are presented in N AD 83 north zone datum. 

Lead-line readings could not be measured off the bow of the sampling vessel 
during core advancement because of strong currents in the waterways. Depth to 
sediment readings were recorded from the vessel electronic depth sounder. 

'" ' !  

.: __ ; 

" J  

Refer to the cruise report (EVS and Hart Crowser, 1995b) for additional descriptions of field 

activities. 

3.1.2 Laboratory Methods 

Thirty composite subsurface sediment core samples plus two homogenized field duplicates 

were submitted to ARI for chemical analyses of mercury, sulfide, ammonia; and total solids 

as specified in the QAPP/LAP. Remaining sediment samples were archived at ARI (frozen). 

The associated sample information (e.g., sample IDs, depths) is presented in Table 3-1. 

LLt: 

ti � 

Li 
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Sample preparation and chemical analyses were conducted in accordance with the methods 

and protocols outlined in the QAPP/LAP. 

3.1.3 Data Handling and Comparison 
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Analysis results were entered into the project database. The grain size results were reviewed 

by Hart Crowser, and the chemical analysis results were validated by EcoChem, Inc., in 

accordance with the QAPP/LAP. Qualified data resulting from the review of chemical 

analysis results were entered in the project database . 

Chemical concentrations of the sediment samples were compared to the CSL chemical 

concentration criteria. These results and a statistical analysis of these data are summarized 

in Tables 3-2 and 3-3 and discussed in Section 3.2 . 

i i 3.2 RESULTS 

' I 
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Forty-five sediment samples (30 subsurface, 11 collocated surface, 2 surface triplicates, and 

2 subsurface homogenized duplicates) were submitted for grain size distribution and moisture 

content analysis in accordance with the QAPP/LAP. Grain size data for subsurface sediment 

samples from the East and West Waterways and the North Shore of Harbor Island are 

compiled in Table 3-1. The field sediment descriptions can be found in the summary core logs 

(Figures 3-2 to 3-12) and the original grain size curve plots presented in Appendix F. The 

11 collocated surface samples are discussed in Section 2.0 and the grain size curve plots are 

included in Appendix E . 

, 

Validated chemical analysis results for the subsurface core sediment samples are presented 

for each waterway in Appendix B. Basic statistical �nalyses were conducted for the samples 
in each waterway. The results are summarized in Table 3-2. Mercury concentrations of the 

sediment samples were also compared to the CSL. The detailed exceedences on a sample-by 
sample basis and associated enrichment ratios are presented in Table 3-3. There are no CSL 

criteria for sulfide and ammonia. The following subsections provide summaries of grain size, 

mercury, sulfide, and ammonia data for each waterway. Total solids. were also determined; 
results are shown in Table 3-2. 

\ 
L..l 
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3.2.1 West Waterway 

3.2.1.1 Grain Size 

Overall, the subsurface samples in the West Waterway are comprised of silty sands and sandy 
silts, although considerable variation was observed. Generally, the sediments grade sandier 
(coarser) toward the mouth of the West Waterway. The overall sediment composition of the 
samples was assessed based on the mean values in each of the grain size classes (gravel, sand, 

silt, and clay). The average composition of subsurface sediments in the West Waterway 
includes 11 percent clay, 34 percent silt, and 55 percent sand, and represents a slightly clayey, 
very silty sand. 

3.2. 1.2 Mercury 

Mercury was detected in 8 of 15 samples, and the concentrations tanged from 0.06 U to 

3.8 mg/kg, with a median of 0.15 mg/kg. The maximum concentration was detected at a 
depth of 1.7 ft in sample HI-WW-18-Sl. A total of four mercury results, which were all in 

upper composite samples, exceeded the mercury CSL of 0.59 mg/kg. Additional information 

on the vertical distribution· of mercury is discussed in Section 4.2. Detailed information on 
exceedences is presented in Table 3-3. 

3.2.1.3 Sulfide 

Sulfide was detected in 14 of 15 samples, and the concentrations ranged from 1.4 to 
1,200 mg/kg with a median of 60 mg/kg. The maximum concentration was detected at depths 

of 1.7 ft and 3.8 ft in samples HI-WW-18-Sl and HI-WW-10-S2, respectively. 

3.2. 1.4 Ammonia 

Ammonia was detected in all 15 samples analyzed. The concentrations ranged from 2. 7 to 

64 mg/kg with a median of9.9 mg/kg. The maximum concentration was detected at a depth 
of9.1 ft in sample HI-WW-27-S3. 

r .j 
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3.2.2 East Waterway 

3.2.2. 1 Grain Size 

The sediment samples in the East Waterway are comprised mostly of slightly sandy to sandy 
silts with varying amounts of clay. The average composition of subsurface sediments in the 
East Waterway includes 24 percent clay, 27 percent sand, and 49 percent silt, and represents 
a clayey, sandy silt. 

3.2.2.2 Mercury 

Mercury was detected in 7 of 9 samples analyzed, and the concentrations ranged from 0.05 U 
to 1.73 mg/kg with a median of 0.21 mg/kg. The maximum concentration was detected at 
a depth of 1.7 ft in sample HI-EW-06-Sl. Only two mercury results exceeded the mercury 
CSL of 0.59 mg/kg and both were from the same core station. The detailed exceedence 
information is presented in Table 3-3. Additional information on the vertical distribution of 
mercury is discussed in Section 4.0. 

3.2.2.3 Sulfide 

Sulfide was detected in all 9 samples analyzed, and the concentrations ranged from 8.7 to 720 
mg/kg with a median of 22 mg/kg. The maximum concentration was detected at a depth of 
1.7 ft in sample ill-EW-06-S 1. 

3.2.2.4 Ammonia 

Ammonia was detected in all 9 samples analyzed. The concentrations ranged from 23 to 

160 mg/kg with a median of 62 mg/kg. The maximum concentration was detected at a depth 

of 1.7 ft in sample ill-EW-06-Sl. 

I ' 
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iJ 
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3.2.3 North Shore 

3.2.3. 1 Grain Size 

The average grain size for the North Shore stations includes 7 percent clay, 29 percent silt, 

and 64 percent sand, and represents a non-clayey to slightly clayey, silty sand. 

3.2.3.2 Mercury 

Mercury was detected in 3 of 6 samples analyzed, and the concentrations ranged from 0.06 U 

to 0.82 mg/kg with a median of 0.07 mg/kg. The maximum concentration was detected at 

a depth of 2.1 ft in sample HI-NS-08-Sl, which exceeded the mercury CSL of 0.59 mg/kg. 

The detailed exceedence information is presented in Table 3-3. 

3.2.3.3 Sulfide 

Sulfide was detected in all 6 samples, and the concentrations ranged from 1.8 to 130 mg/kg 

with a median of 55.5 mg/kg. The maximum concentration was detected at a depth of 8.3 ft 

in sample HI-NS-08-S3. 

3.2.3.4 Ammonia 

Ammonia was detected in all 6 samples analyzed. The concentrations ranged from 2.1 to 

47 mg/kg with a median of9.55 mg/kg. The maximum concentration was detected at a depth 

of 8.3 ft in sample HI-NS-08-S3. 

3.3 QA/QC SUMMARY OF THE SUBSURFACE CORE SAMPLE DATA 

3.3.1 QA/QC of Grain Size Results 

Thirty subsurface core sediment samples plus 2 homogenized field duplicates and 

1 1  collocated surface sediment samples were submitted to the Hart Crowser Physical 

Laboratory for grain size testing. The laboratory analyzed the samples consecutively with 

other surface samples collected from the site during the Harbor Island supplementary remedial 
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investigation. Following the method outlined in the QAPP/LAP, a total of five sets of 

laboratory triplicates were analyzed. Two sets of laboratory triplicates were performed for 

the subsurface core samples. Their %RSDs ranged from O to 15, with one exception. 

Because of very low clay content (1 percent) in the selected sample, the %RSD for one clay 

triplicate set (1 percent, 0 percent, 2 percent) was 100. The relative percent differences 

(RPDs) for the homogenized composite duplicates ranged from Oto 40 percent. Detailed 

results of laboratory triplicate and field duplicate analyses are presented in Table 3-4. Based 

on the QNQC review, the data quality objectives were met for physical testing. 
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3.3.2 QA/QC of Chemical Results 
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Thirty subsurface core sediment samples and two homogenized field duplicates were analyzed 

for mercury, sulfides, ammonia, and total solids by ARI. Table 3-5 presents comparisons in 

terms of RPDs between analytical results for field samples and corresponding replicates. One 

rinsate blank and one field blank were also analyzed. 

Validation of the subsurface core data was performed by EcoCb.em. Based on a review of 
the laboratory data reports, the project data quality objectives were met for these samples. 

A total of 120 data points were reported for the subsurface core samples, and none were 

rejected. The completeness of the data is 100 percent. However, some minor deficiencies 

were found during the data validation and resulted in qualification of some results. These 

qualifications are briefly explained below, and all data qualifications are reflected in Table 3-2 
and in Appendix B. The detailed discussions are presented in the final data validation report, 
which is on file at Hart Crowser and available upon request. The following discussion 

addresses the individual analytical parameters . 

3.3.2. 1 Mercury 

Two sets of field duplicates (HI-NS-04-S3/Hl-NS-04-80 and HI-NS-08-S2/HI-NS-08-80) 
were submitted for analysis. Mercury was not detected in either field duplicate set, therefore 

sampling and ana1ysis precision was not assessable. Analysis of laboratory duplicates was 

conducted on two subsurface core samples. Their RPDs were less than 18 .6 percent. All 
matrix spikes and laboratory control sample (LCS_) recoveries were within control limits. 
Mercury was not detected above the method detection limit in any blank samples; therefore, 

no qualifiers were assigned to the results. 
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Figure 3-1. Locations of subsurface sediment core sampling stations - Harbor Island 

Supplementary Remedial Investigation. 
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Key to Exploration Logs 
Sample Description 
Classification of soils in this report is based on visual field and laboratory observations which include density/consistency, ['', 
moisture condition, grain size, and plasticity estimates and should not be construed to imply field nor laboratory testing 
unless presented herein. Visual-manual classification methods of ASTM D 2488 were used as an identification guide. 

Soil descriptions consist of the following (the Munsell Soil Color Chart was used for visual color descriptions): 
Density/consistency, moisture, color, minor constituents, MAJOR CONSTITUENT. additional ·remarks. r-1 

Density /Consistency 
Soil density/consistency in borings is related primarily to the Standard Penetration Resistance. 
Soil density/consistency in test pits is estimated based on visual observation and is presented parenthetically on the test pit logs. 

Standard - Standard Agproximate SAND or GRAVEL Penetrotlon SILT or CLAY Penetration S e a r  
Density Resistance (N) Resistance (N) Strength 

in Blows/Foot Consistency in Blows/Fool in TSF 

Very loose 0 -  4  Very soft 0 - 2 <0.125 

Loose 4 - 10 Soft 2 - 4 0.125- 0.25 

Medium dense 10 - 30 Medium stiff 4 - 8 0.25 - 0.5 

Dense 30 - 50 Stiff 8 -  15 0.5 - 1.0 

Very dense >50 Very stiff 15 - 30 1.0 - 2.0 

Hard >30 >2.0 

Moisture Minor Constituents Estimated Percenlage 
Ory Little perceptable moisture Not identified In description 0 -  5  

Damp Some perceptable motsture, probably below optimum Slightly (clayey, silty, etc.) 5 - 12 

Moist Probably near optimum moisture content Clayey, silty, sandy, gravelly 12 - 30 

Wet Much perceptable moisture, probably above optimum Very (clayey, silty, etc.) 30 - 50 

Legends 

� Split Spoon 

!SJ Push Tube 

Sampling Test Symbols 

BORING SAMPLES 

Non-Soil Components 

* 
p 

No Sample Recovery 
Tube Pushed, Not Driven 

trace 
scattered 

occasional 
moderate 

substantial 

} 

Eslimated Percentage 

< 5% 

5 to 15% 

15 to 30% 

30 to 50% 

Core Tube and Sediment Recovery 

CORING SAMPLES 

�I 

c ' .  

UJ 

t;_i 

6/95 
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Figure 3-2 

GS Groin Size Classification 
TUU Triaxiol Unconsolidated Undrained 
PP Pocket Penetrometer 

Approximate Compressive Strength in TSF 

TV Torvone 
Approximate Shear Strength in TSF 

AL Atterberg Limits 
Water Content in Percent 

L Liquid Limit 
�-- Natural 

Plastic limit 

Test Symbols 

Core Tube 

Drive Length 

Surface Sample 

Natural Recovery Core Sample (2cm) 

Core Section/Composite Sample 

Sediment 
Recovery 

} No Sediment (Shoe) 

[8J 

IS] 

I 
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' 1 Sediment Core Log HI-EW-01 

i  ;  

;  ;  

T yp e  of Sample: Impact Core 
Date/Time: 3/20/95 09: 15 
Recovery Length in Feet: 9.3 
Mudline Elevation in Feet: -41 .5  

Northing: 213,969 
Easting: 1 ,267,447 
Drive Length in Feet: 1 1 . 0  

Core Tube 
ond Sedimenl 

Recovery 

SEDIMENT DESCRIPTIONS 

- 

(Very soft), wet. black, clayey, sandy SILT (thinly bedded) with sca_ttered 
wood fragments . 

(Soft), wet, brown, cloyey, very sandy SILT (thinly bedded) with scattered 
wood fragments . 

-- -- -- -- -- -- -- -- -- -- 

c 

:8 � 
- u  ·�� c o  

·� 
�a. 

Dore . �-E EE  Length 
Section 

V O  0 0  

In Feet O.<.> <.>,n 

A 
0 

\ 
. 

. 

S-1 1- 

. 

. 

. 

- 
2- 

- 
. 

. 

.1l 20 I S-2 3- 
B . 

' , 

,- ) 

c� 
c 6- 

I : 

' 
L. 

I 
I 

I . 
L_; 

D 

10 

·- 
- 

5- 

. 

S-3 

7- 

. 

. 

8- 

. 

9- 

. 

. 

10- 

. 

11- 

- 
-- -- -- -- -- -- -- -- -- 

(Loose to medium dense}, wet. brown, thinly bedded, slightly clayey, 
very silty, fine SAND. 

-- - 

12- 

I  
I 

l.J 

L. 
Note: 1 .  Horizontal control is based on NAD 83 datum (DGPS) 

and vertical control is based on MLLW datum. 
. 2. Length of core tubes is 12 feet. 

3. Collocated surface samples were collected with 
van Veen grab samplers. 

4. This station was located on a bathymetric slope rasulling 
in difficult sediment recovery. 

RB 

J-4249-04 

Figure 3-3 
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Sediment Core Log HI-EW-06 

Core 
Core lube 

and Sediment 
·Recovery 

Northing: 2 15 ,4 10  
Easting: 1 , 267 ,306 
Drive Length in Feet: 1 1 . 0  

-48.0 

1 1 :  24 
8.8 

Type of Sample: Impact 
Date/Time: 3/20/95 
Recovery Length in Feet: 
Mudline Elevation in Feet: 

-- - 

(Soft), wet, dark gray, very clayey SILT with "blocky, turboted" texture, 

SEDIMENT DESCRIPTIONS 
Length 
in Feet 

o,�-��-�--------------�------------� 
(Soft), wet, black, sandy, clayey SILT with 1/4-inch darker layers,.·scottered 
wood fragments, and trace fabric debris. 

- 

S-1 1- 

- 

- 

_- 

2- 

- 

- 

2 

·�.!! 
c.n. 

EE  
0 0  

t)V, 

\ 

A 

Core 

Section 

- 
S-2 3- 

- 

c 

c 

- 

- 

4- 

- 

17 
- 

-  

5- 
� 

- 

- 

- 

6- 

. 

S-3 
. 

- 

7- 

- 

- 

......... Wood frogmen ts. 

, .. , 

c _:,, 

I 

B- 

- 

- 
0 

9- 

- 

10- 

- 

11- 

-  

12- 

Note: 1 .  Horizontal control is based on NAO 83 datum (DGPS) 
and vertical control is based on MLLW datum. 

2. Length of core tubes is 12 feet. 
3. Collocated surface samples were collected with 

van Veen grab samplers. 
J-4249-04 

Figure 3-4 

6/95 
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' ' 

Sediment Core Log HI-EW-11 

Type of Sample: Impact Core 
Date/Time: 3/20/95 10: 40 
Recovery Length in Feet: 8.2 
Mudline Elevation in Feet: -45.5 

Northing: 217,074 
Easting: 1 ,  267,307 
Drive Length in Feet: 1 1 . 0  

Core Tube 
ond Sediment 

Recovery 

-- -- -- -- -- -- 

(Loose), wet, brown, clayey, very sandy Sil T grading to silty, fine SANO. 

(Loose), wet, brown, very silty, fine SAND (thinly bedded). 

Loyer of block, slightly sandy SILT. 

(Very soft), clayey, very sandy SILT over (very soft), wet, gray, very silty, "fat" 
CLAY with trace wood fragments. 

SEDIMENT DESCRIPTIONS 

-- -- -- -- -- -- -- -- -- -- -- -- 

-- -- -- -- -- -- -- -- -- -- -- 

c 

2 • 
-o ill 
co 

&.ii o� 

c�. H EE Length •o 0 0  
Section c.o 

""' 
in Feet 

A 
0 

\ S-1 

t-- 

2 

25 

8 
S-2 3 8 

4 

- 

- 
5 

25 

� I-- 6 
c 

I S-3 

20 
7 

' ! 

I 
i j 

0 8 

9 

L 

I I 

I 

10 

! I 

i ; 
.� 

11 

12 

Nole: 1 .  Horizontal control is based on NAD 83 datum (DGPS) 
and vertical control is based on MLLW datum. 

2. length of core tubes is 12 feet. 
3. Collocated surface samples were collected with 

van Veen grab samplers. 

RR 

J-4249-04 

Figura 3-5 
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Sediment Core Log H/-NS-04 
�l 
.. 

Core lube 
ond Sediment 

Recovery 

Northing: 218 ,364 
Easting: 1 , 265 ,5 12  
Drive Length in Feet: 1 1 . 0  

-46.5 

Type of Sample: Impact Core 
Date/Time: 3/20/95 12 :  1 4  

9.4 Recovery Length in Feet: 
Mudline Elevation in Feet: 

'.J .. 

. :..; 

(Soft), wet, brown, slightly cloyey. silty, fine SAND with moderate Shell and 
wood fragments, and trace grovel (<2 inches in diameter) . 

SEDIMENT DESCRIPTIONS 

. 

Length 
ln Feet 

o�-�------------------------------� 

1- 

S-1 � 

. 

$ 

"vi" 
&:a 
E E  
o o  

UV, 

c 

:8 
- o  
co 

•a 
Core � E 
Section �8 

A 

•--+--+- Clumps of silt. 
_f---- 

"l 

,-. 

•: · 

-- - 

-- - 
(Loose}, wet, brown, slightly clayey, very silty to silty. fine SAND . 

(Soft), wet, brown, slightly clayey, very sandy SILT with moderole 

shell fragments. 

-- -- -- -- -- -- - · · -  -- -- -- -- 

I Loyer of very sandy SILT. 
�--1� 

- 

- 

- 

. 

. 

- 

. 

- 

. 

. 

. 

. 

2- 

. 
_,____ 

5- 

9- 

6- 

. 

7- 

. 

. 

8- 

S-3 

18 f--- 

!l 

\ 
B 

- 

- 

� 
c 

6 

D 

- 

0- 

- 

- 

. - 

1- 

. 

2- 

., 

.. , 

Note: 1. Horizontal control is based on NAO 8.3 datum (DGPS) 
and vertical control is based on MLLW datum. 

2. length of core tubes is 12 feet. 
3. Collocated surface samples were collected with 

van Veen grab samplers. 
4. A homogenized duplicate of Hl-NS-04 - S-J was 

col!ected and labeled HI-NS-04-80. 
J-4249-04 

Figure 3-6 
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Sediment Core Log HI-NS-OB 
Type of Somple: Impact Care 
Dote/Time: 3/20/95 13: 1 5  
Recovery Length in Feet: 8.3 
Mudline Elevation in Feet: -96.5 

Northing: 218,821 
Easting: 1 ,264,440 
Drive Length in Feet: 1 1 . 0  

Core Tube 
ond Sedin1en\ 
Recovery 

Note: 1 .  Horizontal control is based on NAO 83 datum (DGPS) 
and vertical control is based on MLLW datum. 

2. Length of core tubes is 12 feet. 
3. Collocated surface samples were collected with 

van Veen grab samplers. 
4. A homogenized duplicate of HI-NS-08 was collected 

and labeled Ht-NS-08-80. 
6/95 J-4249-04 

Figure 3-7 

-- -- -- -- -- -- -- -- -- -- -- -- - 
(Medium stiff), wet, dark brown. clayey, very sondy SILT grading to very sandy 
SILT with turboted texture between 6.0- and 7.0-foot depth . 

-- -- -- -- -- -- -- -- -- -- -- -- - 

(Medium dense), wet. brown, sliqhtly silty to silty SAND (thinly bedded). 

. 

' 

1- 

' 

2-f-- 
. 

. 

3- 

Lenglh SEDIMENT DESCRIPTIONS in Feel 

0,..,.--,----------------------------- .. 
(Very loose), wet, brown, slightly cloyey, silty, fine SAND wi.lh moderate 
wood fragments . 

S-2 
' 

' 

4- 

. 
1-- 

5- 

. 

. 

6- 

S-J 
. 

7- 

. 

8- 

' 

9- 

. 

10- 

. 

11- 

' 

' 

12- 

- 

16 

D 

c 
'c 

e 

s � 
- u  ·8� c o  
•  0.  c.c, 

Dore �E EE  
Section • o  o o  c.o 

""' 
A 

\ S-1 

- 

23 

J3 
B 

r-r 

·, 

I 
I 
I 

' ' L, 

fr 

1 
t., 

:,: 

I • I � 
I " � <; 
!..., � 

z 

i ' 

I  
' '  I  

c,  
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Type of Sample: Impact Core 
Date/Time: 3/21/95 13: 40 
Recovery Length in Feet: 8.0 
Mudline Elevation in Feet: -54.0 

Northing: 213 ,862 
Easting: 1 ,  263,868 
Drive Length in Feet: 1 1 . 0  

Core lube 

and Sediment 

Recovery 

' 
' l -  

(;'-, 
.,-,  

f"' ,,  . 

Sediment Core Log HI-WW-05 

c  

2  •  
"  -u 
"•  s 8. &:n. 

Core eE E E  Length 
0 0  

8.ll Section Q.<.) In Feet 

A 0 
. 

\ 
. 

S-1 
. 

I- 

. 

� -� 

. 

2- 

- 

- 

B 
S-2 J- 

s 
" 

22 4- 

" 

" 

t-r- � 

5- 

. 

c 
. 

c 
6- 

S-3 

. 

7- 

" 

. 

D 
8 

. 

9- 

10- 

- 
11- 

- 

- 
- 

12- 

SEDIMENT DESCRIPTIONS 

(Very soft), wet, interbedded black and gray, clayey, sondy'to 
very sandy SILT . 

- - - - - - -  

(Loose), wet, brown, slightly clayey, silty, fine SAND with clumps of 
silt ( 1-2")  and scattered wood fragments. 

- - - - - - - - - - - - - - - - - - - - - - - - -  

(Loose), wet, brown, slightly silty (thinly bedded), fine SANO. 

'r'i 

L.:_. 

"' ' \ .  

l.....J 

Note: 1. Horizontal control is based on NAO 83 datum (DGPS) 
and vertical control is based on MLLW datum. 

2. Length of core tubes is 12 feet. 
3. Collocated surface samples were collected with 

van Veen grab samplers. 

J-4249-04 

Figure 3-8 

6/95 

HI-SHELL000385



r-, 

' 

·-, 

Sediment Core Log HI-WW-10 
Core lube 
ond Sediment 
Recover}' 

Type of Sample: Impact Core 
Dote/Time: 3/22/95 13:'35 
Recovery Length in Feet: 6,4 
Mudl ine Elevation in Feet: -46,0 

Northing: 214,485 
Easting: 1 ,263,882 
Drive Length in F e e t : 1 1 , 0  

c  

:3  !  
- u  ·u;II.I 
c o  o_ 

·� 
�� 

Core �E  EE  Length 
• o  Oo 

Section n o 
""' 

in Feet 

A 
0 

. 

\ 
. 

S-1 
1- 

' 

' 

\ S-2 3� 

(Very soft), wet, In terbedded black ond gray, clayey, sandy SlLT wi'th 
sc6ttered wood fragments (I"  diameter) end shell fragments and trace grovel. 

-- - (Loose), wet, dork brown, slightly clayey, silty, fine SAND with trace 
shell fragments. 

SEDIMENT DESCRIPTIONS 

-- -- -- -- -- -- -- -- 
2-_ - 

,!, 
B 

c 

'  

t--  

4- 

5- 

S-3 

' 

6- 

' 

7- 

' 

' 

a- 

' 

9- 

- - - - - - - - - - - - - - - - - - - - - - - - -  
(Medium stiff), wel, brown, slightly clayey, very sandy SILT (thinly bedded) 
with two lenses of sand laminae and trace shell fragments. 

10- 

' 

11- 
, 

. . 

' 
i 

i 
' ! ] 

' L 
:; 

� Note: 1, 

' 
� 

'  " 0 

'  
<; 'i 2, L .; • � ] 3, 

i 4, 

I 

L 

12- 

Horizontal control is bosed on NAO BJ datum (OGPS) 
and vertical control is based on MLLW datum. 
Length of core Jubes is 12 feet. 
Collocated surface samples were collected with 
van Veen grab samplers. 
This station was located on o bothymelric slope resulting 
in difficult sediment recovery. 

BB 

J-4249-04 

Figure 3-9 
6/95 
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Type of Sample: Impact Core 
Dote/Time: 3/21 /95 15 :  08 
Recovery Length in Feet: 8.0 
Mudline Elevation in Feet: -49.0 

Sediment Core Log HI-WW-18 

Northing: 1 ,263,921 
Easting: 215,636 
Drive Length in Feet: 1 1 . 0  

Core lube 
and Sediment 

Recovery 

F� 
, , :  

• •  - >.)  

- - - - - - -  

(Medium dense), wet,. brown, slightly silty, fine .SAND. 

(Soft), wet, brown, thinly interbedded layers of SILT (plastic) and silty, fine c.:J 

SAND with o 1/8-inch sawdust layer ot 3 2' and trace wood fragments. 

SEDIMENT DESCRIPTIONS 

(Very soft), wet, black, clayey, very sandy Sil T (plastic) with a 2-:dnch lens 
of brown sond. 

-- -- -- -- -- -- --- -- -- -- -- -- - 

. 

6- 
. .  

�  

5- 

. 

\ S-3 7_ 
- 

a-+--1---------------------------------l 

c 
C 11 

c 

• �  
"' -" s� c a  

·� 
�� 

C0<e �E  EE  Length 
• a  0 0  Section n.u ovi in Feet 

A 
0 

\ 
. 

S-1 I- 

- 

- 

- - 

2- 32 - 

- 

.!! 
J- B 

- 

S-2 
� 4- 

. 

_I) 
. 

9- 

v.! 

- 

10- 
L.., 

- 

II- 

- 

- 

. 

12- ,· 

l{j 

Note: 1. Horizontal control is based on NAO 83 datum (DGPS) 
and vertical control is based on MLLW datum. 

2. Length of core tubes is 12 feet. 
3. Collocoted surface samples were callee led wilh 

van Veen grab samplers. 
J-4249-04 6/95 

. .  i3J 

Figure 3-10 
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Sediment Core Log HI-WW-27 

Recovery Length in Feet: 
Mudline Elevation in Feet: 

9.1 
-52.5 

Northing: 216,732 
Easting: 1 ,263,846 
Drive Length in Feet: 1 1 . 0  

Core lube 

and Sedimen\ 

Recovery 

Type of Sample: Impact Core 
Date/Time: 3/21/95 16 :  1 5  

c  

•  :8  
"'  � o  
t:lJ1 c o  

•  a.  a.a. 
Core � E  EE  Length 

• o  D O  
Section u.u 

""' 
in Feet 

A 0 

. 

. 

\ 
S-1 . 

1- 

- 
- 
- 

2- 

- � 

.!) 
3- 

B 16 
S-2 

. 

4- 

. 

5- 
� . -  

-  

.g  
-  

,_ 

6- 

S-3 . 

. 

. 

7- 

. 

16 .  

8- 

- 

0 9- 

SEDIMENT DESCRIPTIONS 

(Loose), brown, silty SAND thinly interbedded with (very soit), wet.: gray, 
silty CLAY with clumps of clay, wood fragments (<1"), and shell fragments . 

-- -- -- -- -- --- -- -- -- -- -- -- - 

(Medium dense), wet, brown, silty, fine SAND with scattered tiny shell fragments . 

-- -- -- -- ---- -- -- -- -- -- -- -- - 

(Medium dense), wet, brown, slightly clayey, very sandy SILT with 
trace shell fragments. 

D Layer of slight!� silty, fine SAND. 

10- 

- 
- 

- 

11- 

12- 

Note: 1 .  -Horizontal control is based on NAO 83 datum (DGPS) 
and vertical control is based on MLLW datum. 

2. Length of core tubes is 12 feet. 
3. Collocated surface samples were collected with 

van Veen grab samplers. 
J-4249-04 

Figure 3-11 
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Sediment Core Log HI-WW-30 
Core Tube 

and Sedimenl 
Recovery 

r--1 

!' .I 

Type of Somple: lmpoct Core 
Date/Time: 3/21 /95 16 :  51 
Recovery Length. in Feel: 6. 5 
Mudline Elevation in Feet: -50.7 

Northing: 217,646 
Easting: 1 ,263 ,961  
Drive Length in Feet: 1 1 . 0  

19 5- 
S-3 . 

. 

6- 

. 

7- 

. 

a- 

. 

. 

9- 

. 

. 

10- 

. 

. 

. 

11- 

. 

. 

12- 

SEDIMENT DESCRIPTIONS 

(Very soft), wet, block, clayey SILT grading to slightly clayey, very ·silty, 
fine SAND. 

- - - - - - - - - - - - - - - - - - - - - - - - -  

(Loose), wet, brown, silty, medium lo fine SANO with moderate wood fragments 
(15%) and shell fragments . 

-- -- -- -- -- -- -- -- -- ---- -- - 
(Medium stiff), wet, brown, slightly clayey, very sandy SILT with shell fragments. 

e 1 

.- , 

. J  

, _ ,  

, ,  
L, 

c 

• :3 
i - u  

c o  o.!! - 
·� 

�� 

Core EE EE  Lenglh 
0 0  0 0  

Section Q.t.) OV> in f'eet 

A 
0 

- 

- 

S-1 
- 

1- 

- 

- 
. 

� 

46 
2- 

. 

!! 
S-2 

3- 
B . 

� 1-- 

·- 

Note: 1 .  Horizontal control is based on NAO 83 datum (DGPS) 
and vertical control is based on MLLW datum. 

2. Length of core tubes is 12 feet. 
3. Collocated surface samples were collected with 

van Veen grab samplers. 
4. This station was located on a bathymetric slope resulting 

in difficult sediment recovery. 

BB 

J-4249-04 

Figura 3-12 
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Table 3-1. Summary of Analytical Results for Grain Size 

SAMPLING DEPTH PERCENT PERCENT PERCENT PERCENT 
SAMPLE ID DATE INTERVAL (ft) GRAVEL SAND SILT CLAY 

HI-EW-01 03/16/95 o.o to 0.3 0 25 53 22 . 

Hl-EW-01-81 03/20/95 0.0102.1 1 23 55 21 

HI-EW-01-82 03/20/95 · 2.1 to 4.3 0 40 46 14 
- 

HI-EW-01-83 03/20/95 4.3 to 9.3 0 60 33 7 

HI-EW-06 03/16/95 0.0 to 0.3 0 20 52 28 

HI-EW-06-81 03/20/95 O.Oto1.7 0 13 60 27 

HI-EW-06-82 03/20/95 1.7to5.2 0 3 62 35 

HI-EW-06-83 03/20/95 5.2 to 8.8 0 3 62 35 

HI-EW-11 03/16/95 o.o to 0.3 1 31 40 28 

I-II-EW-11-81 03/20/95 a.Oto 1.3 0 5 40 55 

HI-EW-11-82 03/20/95 1.3 to 5.0 0 43 40 17 

HI-EW-11-83 03/20/95 5.0 to 8.2 0 76 21 3 

HI-EW-60 03/16/95 0.0 to 0.3 0 24 55 21 

HI-EW-61 03/16/95 0.0 to 0.3 0 17 64 19 

HI-NS-04 03/16/95 0.0 to 0.3 0 67 26 7 

Hl-NS-04-80' 03/20/95 4.2 to 9.4 0 40 52 8 

HI-NS-04-81 03/20/95 0.0 to 2.5 0 63 29 8 

HI-NS-04-82, 03/20/95 2.5 to 4.2 0 80 15 5 

HI-NS-04-83 · 03/20/95 4.2 to 9.4 0 40 49 11 

HI-NS-08 03/16/95 O.Oto 0.3 1 64 27 8 

HI-NS-08-80' 03/20/95 2.1 to 4.9 0 85 12 3 

HI-NS-08-81 03/20/95 0.0 to 2.1 0 65 28 7 
- 

HI-NS-08-82 03/20/95 2.1 to 4.9 0 87 11 2 

HI-NS-08-83 .03/20/95 4.910 8.3 0 49 38 13 

Hl-WW-05 03/16/95 0.0 to 0.3 1 34 47 18 

HI-WW-05-81 03/21/95 0.0 to 1.4 1 30 46 23 

Hl-WW-05-82 . 03/21/95 1.4104.7 0 62 29 9 

HI-WW-05-83 03/21/95 4.7 to 8.0 0 90 8 2 

HI-WW-10 03/16/95 0.0 to 0.3 0 38 41 . 21 

HI-WW-10-81 03/22/95 0.0 to 2.1 6 25 52 17 

HI-WW-10-82 03/22/95 2.1 to 3.8 0 78 17 5 

2/465·02.1 Chem. Data Summary Report 
July 1995 
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Table 3-1. continued 

SAMPLING DEPTH PERCENT PERCENT PERCENT PERCENT 
SAMPLE ID DATE INTERVAL {ft) GRAVEL SAND SILT CLAY 

HI-WW-1 O-S3 03/22/95 3.8 to 6.3 0 41 49 10 

HI-WW-18 03/20/95 o.o to 0.3 0 39 40 21 

HI-WW-18-81 03/21/95 0.0 to 1.7 0 42 45 13 

HI-WW-18-82 03/21/95 1.7to6.3 0 42 47 11 

HI-WW·18·S3 03/21/95 6.3 to 8.0 0 91 8 1 

HI-WW· 18·83T1' 03/21/95 6.3 to 8.0 0 91 9 0 

HI-WW-18-S3T2' 03/21/95 6.3 to 8.0 0 90 8 2 

HI-WW-188 03/23/95 0.0 to 0.3 0 49 35 16 

HI-WW-27 03/16/95 0.0 to 0.3 0 64 24 12 

HI-WW-27-81 03/21/95 0.0 to 2.3 0 59 31 10 

HI-WW-27-82 03/21/95 2.3 to 5.2 0 84 13 3 

HI-WW-27-83 03/21/95 5.2 to 9.1 0 49 41 10 

HI-WW-27-S1T1' 03/21/95 0.0 to 2.3 0 59 32 9 

Hl·WW-27-S1T2' 03/21/95 o.o to 2.3 0 59 31 10 

HI-WW-30 03/16/95 0.0 to 0.3 1 55 34 10 

HI-WW-30-81 03/21/95 0.0 to 1.6 0 56 32 12 

HI-WW-30-82 03/21/95 1.6 to 3.8 1 79 17 3 

HI-WW-30-83 03/21/95 3.8 to 6.5 0 43 48 9 

1 1  

'., 

_J 

b 

. ' 

d 

Duplicate of NS-04-S3. 
Duplicate of NS-08-S2. 
Laboratory triplicate of WW-18-S3 . 
Laboratory triplicate of WW-27-S 1. 

Li 

2/465-02, 1 Chem. Data Summary Report 

July 1995 
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Table 3-3. Cleanup Screening Level Exceedences 
and Enrichment Ratios of Subsurface Core Sediment Quality Resnlts 

ENRICHMENT 

SAMPLE ID PARAMETER CONCENTRATION UNITS CSL RATIO 

HI-WW-05-81 Mercury 0.79 mg/kg 0.59 1.34 

HI-WW-10-S 1 Mercury 0.77 mg/kg 0.59 1.31 

HI-WW-18-81 Mercury 3.8 
- 

·mg/kg 0.59 6.44 

HI-WW-30-81 Mercury 3 mg/kg 0.59 5.08 

HI-EW-06-81 Mercury 1.73 mg/kg 0.59 2.93 

HI-EW-06-82 Mercury 0.69 mg/kg 0.59 1.17 

HI-NS-08-81 Mercury 0.82 mg/kg 0.59 1.39 
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Table 3-4. Percent Relative Standard Deviation 
-, of Matrix Triplicates and Relative Percent Difference for 

Field Duplicates for the Grain Size Analysis 

SAMPLE ID GRAVEL SAND SILT CLAY 

Laboratory Triplicates 

HI-WW-19 29 51 19 ---\ 

HI-WW-19 T1 28 51 20 

HI-WW-19T2 28 51 20 
,-, 

Percent RSD 0 2.04 0 2.94 

HI-NS-05 0 70 23 7 

HI-NS-05 T1 0 70 23 7 

HI-NS-05 T2 0 70 23 7 
c-, 

Percent RSD 0 0 0 0 

HI-WW-65 0 57 31 12 

HI-WW-65 T1 0 57 30 13 

HI-WW-65T2 0 57 30 13 

Percent RSD 0 0 1.89 4.61 

Field Duplicates 

HI-NS-04-83 0 40 49 11 

HI-NS-04-80 0 40 52 8 

Percent RPD 0 0.00 -5.94 31.58 

Hl,NS-08-82 0 87 11 2 

HI-NS-08-80 0 85 12 3 

Percent RPD 0 2.33 -8.70 -40.00 

Field Triplicates 
--- 

HI-WW-18 0 91 8 

HI-WW-18 T1 0 91 9 0 
. ' 

HI-WW-18 T2 0 90 8 2 

Percent RSD 0 0.64 6.93 100 

HI-WW-27 0 49 41 10 

HI-WW-27T1 0 59 32 9 
l _.. 

HI-WW-27T2 0 59 31 10 

Percent RSD 0 10.69 15.09 6.08 

L 
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Table 3-5. Subsurface Core Sample Field QA/QC Summary Table 

QA/QC PARAMETER 

Duplicates 

Duplicates 

Field blank' 

Rinsate blank' 

SAMPLE SETS AND 
IDENTIFICATION 

HI-NS-04-S3 
HI-NS-04-80 

HI-NS-08-S2 
HI-NS-08-80 

HI-WW-00-FB 

HI-NS-04-RB 

RELATIVE 
PERCENT 

DIFFERENCE 

Mercury = ND 
Ammonia= 12% 
Sulfide= 60% 
Total solids = 0.0% 

Mercury= ND 
Ammonia=0% 
Sulfide= 116% 
Total solids = 1.3% 

Metals: Zinc = .009 ppm 
All others= ND 
Pest/PCBs = All ND 
Semivolatiles = All ND 

Metals: Lead = .002 ppm 
All others= ND 
Pest/PCBs = All ND 
Semivolatiles = All ND 

�) 

NOTE: ND - not detected. 
a Field blank consisted of deionized water and water collected in 

the Hart Crowser core processing laboratory on March 22, 1995. 
b Rinsate blank consisted of deionized water collected from 

stainless-steel bowls on March 22, 1995. 
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4.0 NATURAL RECOVERY STATION 

SUB.SURFACE CORE SAMPLE DATA SUMMARY 

This section presents a sununary of the field and analytical methods and data results to 

support the natural recovery evaluation. The interpretation of the natural recovery data will 

be discussed in the base-level data interpretation report. 

The scope of the field sampling tasks for the natural recovery evaluation included the 

collection of high-resolution cores to evaluate vertical profiles of mercury, PCBs, lead-210, 

and cesium-137 within the upper 90 cm of each core, and deployment of sediment traps and 

current meters to characterize the gross sedimentation rates in the East and West Waterways. 

The sediment trap and current meter data are discussed in Section 5.0. All figures and tables 

for this section are provided at the end of the section. 

4.1 METHODS 

This section provides a brief summary of field methods used to collect and process the 

natural recovery cores and laboratory methods used to analyze the samples for selected 

constituents. 

4.1.1 Field Methods 

Four high-resolution natural recovery cores were advanced in the East and West Waterways 

on March 22, 1995, at stations NR-01, NR-02, NR-03, and NR-04 using an IDCS deployed 

from the U.S. Retriever (Figure 4-1). Cores were advanced approximately 10 ft below 

mudline to ensure adequate sample recovery in the core tube as specified in the FSP (EVS 

and Hait Crowser, l 995a). However, after core tube acceptance, only the upper 4 ft of the 

core was capped and sealed for further processing at the Hait Crowser laboratory. The 

samples were collected in general accordance with protocols outlined in the FSP. 

After retrieval, core tubes were stored vertically in the dark at 4° C in Hart Crowser' s custody 

until processed. Core tubes were cut open longitudinally using a circular saw and logged by 

a qualified geologist. The upper 3 ft (90 cm) of the core was segmented into 2-cm sample 

intervals using a stainless-steel spatula. Each 2-cm section was placed in a pre-weighed 8-oz 
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jar and weighed again. The wet weight of the jar and sample was recorded. The jar was then 

capped and stored in a cooled ice chest ( 4 ° C) until transport to the ARI laboratory at the end 

of each day. Wet weights for the 2-cm increment samples ranged from 141 to 325 g. 

Twenty-one of the 2-cm sediment samples and two split duplicates from each core were 

submitted to ARI for analyses (a total of 92 samples). Because of limited sample volumes, 

several samples used for laboratory QNQC analyses were split and analyzed for either 

radioisotopes or PCBs and mercury. Therefore, for each natural recovery sediment core, a 

total of 18 sediment composite samples plus one homogenized duplicate were analyzed for 

lead-210, cesium-137, mercury, PCBs, and total solids, as specified in the QAPP/LAP (EVS 

and Hatt Crowser, 1995d). The remaining samples were archived (frozen) in the laboratory 

for possible future analysis. 

No deviations from the FSP were required during natural recovery core sampling and 

processing. 

r•1 

,. ' 

4.1.2 Chemical and Radiochemical Analysis Methods 

Seventy-two 2-cm composite natural recovery sediment core samples plus four field 

duplicates from each core were analyzed for lead-210, cesium-137, mercnry, PCBs, and total 

solids. In addition, five samples from the 0- to 10-cm depth intervals of each core were 

analyzed for TOC. The associated sample information ( e.g., sample IDs, depths) is presented 

in Table 4-1. Sample preparation and analyses were conducted in accordance with the 

methods and protocols outlined in the QAPP/LAP, with the exception of mercury analysis. 

Because of very limited sample volumes, a modified mercury sample handling procedure was 

devised to accomplish the analysis. A detailed discussion of the mercury procedure is 

presented in Section 4.3. 

• _j 

4.1.3 Data Handling and Calculation 

Radioisotope and chemical analysis results were entered into the project database. The data 

were validated by EcoChem and the database was checked against the validated Form 1 s. 

The wet weight of each sample was also entered into the project database. Sample wet 

density, dry density, and lead-210 data calculations were conducted for each natural recovery 

L ,  

Li 
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·, 
I 

! sediment core sample analyzed. The results are summarized in Table 4-2 and discussediu 

Section 4.2. 

4.2 RESULTS 

""""'( 

11 

', 

,J 

Because of limited sample volumes from the 2-cm increment samples and the priority for _ 
chemical analysis, none of the high-resolution cores were submitted for grain size analysis. 
Based on visual classifications (Figures 4-3 through 4-6), the sediment d�scriptions ranged 
from soft, silty clay to clayey silt with varying amounts of organic material to medium dense, 
silty, fine sand. Moderate hydrogen sulfide-like odors were noted in cores HI-NR-03 and 
HI-NR-04 during processing. 

Samples were analyzed for radioisotopes (lead-210, cesium-137), mercury, PCBs, TOC, and 
total solids. Validated chemical and radioisotope analysis results of the natural recovery core 
sediment samples are presented by waterway in Appendix C. Figures that show the isotope · 

and chemical depth profile for each natural recovery core are presented in 
Figures 4-7 through Figure 4-14. The midpoint of each 2-cm depth interval sample was used 

in the data tables and the depth profile figures. 

The cesium-137, mercury, and PCB profiles were generated from the sample depths and 
analytical results and are shown graphically as distance with depth (cm). The 
lead-210 concentration-with-depth profiles are presented as excess lead-210 vs. mass-based 
sediment depth (g/cnr'). A supported lead-210 activity value of 05 DPM/g was used for 
calculating excess lead-210. The calculation results are presented in Table 4-2. The 

sedimentation rates and natural recovery modeling data will be presented and discussed in 
the base-level data interpretation report. 

4.3 QA/QC REVIEW OF NATURAL RECOVERY SUBSURFACE CORE 

SAMPLE DATA 

Eighty-four natural recovery core sediment samples and eight sets of field duplicates were 
submitted to ARI for chemical and radioisotope analyses. Among these samples, 
72 sediment samples and 4 sets of field duplicates were analyzed for PCBs and mercury, and 

the same number of the samples were analyzed for cesium-137 and lead-210. Twenty 
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· Figure 4-1. Locations of natural recovery station subsurface core sampling stations - 
Harbor Island Supplementary Remedial Investigation. 
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Key to Exploration Logs 
Sample Description 
Ctassificotion of soils in this report is based on visual field and laboratory observations which include density/consistency, r' 
moisture condition, grain size, bnd plasticity estimates and should not be construed to imply field nor laboratory testing 
unless presented herein. Visual-manual. classification methods of ASTM D 2488 were used as on identification guide. 

Soil descriptions consist of the following (the Munsell Soil Color Chart was used for visual color descriptions): 
Density/consistency, moisture, color, minor constituents, MAJOR CONSTITUENT, additional remarks. :"1 

Density /Conslsten.cy 
Soil density/consistency in borings is related primarily to the Standard Penetration Resistance. 
Soil density/consistency in test pits is estimated based on visual observation and is presented parenthetically on the test pit logs. r-> 

Standard Standard -Approximate 
SAND or GRAVEL Penetration SILT or CLAY Penetration Shear 

Resistance (N) Resistance (N) Strength 
Density in Blows/foot Consistency in Blows/Foot In TSF 

Very loose 0 -  4  Very soft 

Loose 4 -  10 Soft 

Medium dense 10 - 30 Medium stiff 

Dense 30 - 50 Stiff 

Very dense >50 Very stiff 

Hord 

0 - 2 

2 - 4 

4 - 8 

8 - 15 

15 - 30 

>30 

<0.125 

0.125- 0.25 

0.25 - 0.5 

0.5 - 1.0 

1.0 - 2.0 

>2.0 

,- . 

Moisture Minor Constituents Estimated Percentage 

Ory Little perceptoble moisture 
Damp Some perceptoble moisture, probably below optimum 

Moist Probably near optimum moisture content 

Wet Much percept.able moisture, probably above optimum 

Not identified in description 

Slightly (clayey, silty,. etc.) 

Clayey, silty, sandy, gravelly 

Very (clayey, silty, etc.) 

o - 5 

5 - 12 

12 - 30 

30 - 50 

Legends 

Sampling Test Symbols 
BORING SAMPLES 

� Split Spoon . 

[SJ Push Tube 

Non-Soil Components 

* 
p 

No Sample Recovery 

Tube Pushed, Not Driven 

trace 
scattered 

occasional 
moderate 

substantial 

} 

>.'.__.i 

Estimoted Percentage 

< 5% 

5 to 15% 

15 to 30% � 

30 to 50% 

t. .J 

CO�lNG SAMPLES 

Surface Sample 

Core Section/Composite Sample 

Natural Recovery Core Sample (2cm) 

Test Symbols 
GS Groin Size Classification 
TUU Trioxial Unconsolidated Undrained 
PP Pocket Penetrometer 

Approximate Compressive Strength in TSF 
TV Torvane 

Approximate Shear Strength in TSF 

AL Atterberg Limits 

t., 

Core Tube and Sediment Recovery 

Sediment 
Recovery 

c,J. 

6/95 

· Water Content in Percent 
L Liquid Limit 

�-- Notural 
Plastic limit 

• 

BB 

J-4249-04 

Figure 4-2 

Core Tube 
Drive Length 

}- No Sediment (Shoe) 

HI-SHELL000400



Sediment Core Log HI-NR-01 
Core Tube 
and Sediment 

Recovery 

Core Northing: 213,418 
Easting: 1 ,263,834 
Drive Length in Feet: 10 .0 

-48.0 

09:46 
5.9 

Type of Sample: Impact 
Date/Time: 3/22/95 
Recovery Length in Feet: 
Mudline Elevation in Feet: 

- 

fragments grading 

SEDIMENT DESCRIPTIONS 

- - - - - - - - - - - - - - - - - -  - - - - - -  

(Medium dense), moist, brown-black, silty, fine SAND with multi colored grains 
(black, white, red, brown). 

1-1--- - Organic-rich silt layer. 
f--- -- -- -- -- -- -- -- -- 

- (Medium stiff), moist, light brown, plastic SILT with wood 
to sandy SILT. 

2-� 
- 

Length 
in Feet 

01-,-�.----,----,:---��������--,--����,---,---�-ccc-::--c--c---��� 
. (Soft), wet, brown-black, silty CLAY grading to (medium stiff) with high 

organic content and wood fragments (<1-inch diameter). 

31 

A 

Core 

Section 

•-,, 

-, 

L J 

- J 

i 
l ., 

i 
I I 

u 

B 
- 

4- 

- 

- 

- 

5- 

- 

63 - 

- 

6- 

- 

- 

- 

7- 

- 

- 

- 

8- 

- 

9- 

- 

10- 

- 

- 

- 

11- 

- 

- 
- 

12- 

i  
I  
�, 

.r 

L_: 

Notes: t. This high resolution core was subsectioned into 45 - 2 centimeter 
increment samples to a depth of 90 centimeters (3ft). 

2. Refer to text and tables for sample nomenclature and list 
of samples submitted for analyses. 

3. Horizontal control is based on NAD 83 datum (DGPS) and vertical 
control ls based on MLLW datum. 

4. Conversion : 1 cm = 0.39 inches = 0.033 foot. 
5. Dupllcates of S-16 and S-19 were collected and labeled S-46 

and S-47 respectively. 

RR 

J-4249-04 

Figure 4-3 
6195 
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Sediment Core Log Hl-NR-02 

,-, 
,_1 I 

Care lube 
ond Sedirnenl 
Recovery 

�)1 

r-1 

.1:., 

I'"'l 

- 

r� 

- 

..1.�i 

r;7l 

" 

'';":l 

.. 

" 

Northing: 214,848 
Easting: 1 ,263,679 
Drive Length in Feet: 10 .0 

-62.0 

Core 
10: 21 

7.9 

SEDIMENT DESCRIPTIONS 

(Medium), wet, dork brown to brown, very silty, fine SAND grading to slightly 
sHty, fine to medium SANO with multi-colored groins. 

-- -- -- -- -- -- -- -- -- -- -- 

(loose). wet, blackish brown, very silty, fine SAND. 
-- -- -- -- -- -- -- -- -- -- -- 

(Medium soft), wet, black, organic-rich CLAY grading to brown CLAY. 

-- -- -- --·-- .  -- -- -- -- 

- 1- 

2- 

Length 
In feel 

a�--,-�---,--------------,----,-----------� (Very soft), wet, blackish brown, clayey S!LT (plastic). 

c 

:3 
-o 

· c o  

•  0.  

H  
•o 
n.u 

A 

. 

!l. 
4 

- 

5- 

. 

. 

6- 

. 

7- 

23 

. 

B- 

. 

. 

9- 

- 

10- 

. 

11- 

- 
- 

12 

Type of Sample: Impact 
Date/Time: 3/22/95 
Recovery Length in Feet: 
Mudline Elevation in Feet: 

Core 
Section 

6/95 

��el 
J-4249-04 

BB 

Figure 4-4 

Noles: 1. This high resolution core was subsectioned into 45 - 2 centimeter 
increment samples to a depth of 90 centimeters (an). 

2. Refer to text ond tables for sample nomenclature and list 
of samples submitted for analyses. 

3. Horizontol control is based on NAO 83 dotum (OGPS) ond vertical 
control Is based on MLLW datum. 

4. Conversion : 1 cm -= 0.39 inches = 0.033 foot. 
5. Duplicates of S-15 and S-16 were cottected and labeled 

S-46 and S-47 respectively. 
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Sediment Core Log HI-NR-03 

Type of Sample: Impact Core 
Date/Time: 3/22/95 1 1 :  23 
Recovery Length in Feet: 8.8 
Mudline Elevation in Feet: -51 .5 

Northing: 216,302 
Easting: 1 ,267,466 
Drive Length in Feet: 1 1 . 0  

Core Tube 
ond Sediment 

Recovery 

- 

4--+---1---------------------------------j 

-- -- -- -- -- -- 

(Soft), wet, medium gray CLAY (massive). 

SEDIMENT DESCRIPTIONS 

-- --- -- -- -- -- -- -- -- -- -- -- - 

(Soft), wet, brownish black, slightly organic, silty CLAY with turbated texture, 
heavy hydrogen sulfide-like odor, and trace sand laminae. 

� - - - - - - - - - - - -  

-  

-  

-  

-  

-  

-  

1- 

- 

2- 

- 

Length 
ln Feet 

0-,-,----,-----,--------------,---------,---------- 
(Soft), wet, dork gray to grayish block CLAY {massive) with trace hydrogen 
sulfide-like odor. 

- 

- 

S-45 3_ i--- 

21 

B 

A 

Core 

Section 

5- 

6- 

7- 

- 

- 

8- 

- 

- 

- 

9- 

- 

- 

10- 

. 

11- 

- 

- 

12- 

Notes: 1 .  This high resolution core was subsectioned into 45 - 2 centimeter 
increment samples to a depth of 90 centimeters (3ft). 

2. Refer to text and tables for sample nomenclature and list 
of samples submitted for analyses. 

3. Horizontal control is based on NAO 83 datum (DGPS) and vertical 
control is based on MLLW datum. 

4. Conversion : 1 cm = 0.39 inches = 0.033 foot. 
5. Duplicates of S-15 and S-16 were collected and labeled 

S-46 and S-47 respectively. 
J-4249-04. 

Figure 4-5 

6/95 

HI-SHELL000403



Sediment Core Log HI-NR-04 

Type of Somple: lmpoct Core 
Date/Time: 3/22/95 1 2 :  05 
Recovery Length in Feet: 8.3 
Mudline Elevation in Feet: -43.0 

Northing: 213,915 
Easting: 1 ,267,557 
Drive Length in Feet: 10.0 

Core Tube 

and Sediment 

Recovery · 

. ' 

.:..; 

;}j 

-- -- -- -- -- -- -- -- - 

(Soft),' wet. dark brown grading brown, silty CLAY with moderate 
wood frogmen ts. 

SEDIMENT DESCRIPTIONS 

(Very soft), wet, black. slightly Organic, clayey SILT with moderate hydrogen 
sulfide-Hke odor, trace sheen, and turboled texture. 

� - - - - - - - - - - - - - - - - - - - - - - - -  

(Soft). wet, medium gray to dork gray, silty CLAY with slightly mottled texture. 

- - - - - - - - - - - - - - - - - - - - - - - - -  
(Medium stiff), wet, block, thinly bedded Sil r· with moderate sheen and odor. 

+ - - - - - - - - - - - - - - - - - - - - - - -  -  
.  

1- 

. 

2- 

·'-- 

Length 
in Feet 

0---,--,------,----,-------:---:-------------. 
1 inch of (very soft), brown S!LT over (soft). wet, block to gray CLAY. 

17 

A 

. 

-� 

8 ' 

8 
4 

. 

. 

5- 

. 

. 

. 

6- 

. 

. 

. 

7- 

. 

. 

. 

8- 

. 

. 

9- 

. 

10- 

. 

. 

11- 
. 

. 

12- 

"°'' Section 

Notes: 1. This high resolution core was subsectioned into 45 - 2 centimeter 
increment samples to a depth of 90 centimeters {3ft). 

2. Refer to text and tables for sample nomenclcture and list 
of samples submitted for analyses. 

3. Horlzontol control is based on NAO 83 dOtum (OGPS) and vertical 
control ls based on MLLW datum. 

4. Conversion : 1 cm = 0.39 inches = 0.033 foot. 
5. Dupllcc tes of S-15 and S-16 were collected and labeled 

S-46 and S-47 respectively. 

J-4249-04 

Figura 4·6 
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Figure 4-7 - Cesium-137 and Lead-210 Profiles of HI-NR-01 
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Figure 4-9 - Cesium-137 and lead-210 Profiles of HI-NR-02 
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Figure 4-11  -  Cesium-137 and Lead-210 Profiles of HI-NR-03 
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Fig ure 4-12 -Mercurv and PCB Profiles of HI-NR-03 
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Figure 4-13 - Cesium-137 and Lead-210 Profiles of HI-NR-04 

NR-04 

LN 2 1 0  Pb ex (DPM/g) 

-2 -1.5 -1 -0.5 0 0.5 1 

0 
.  

'  

I 
. 

I 

• • 5 

• • • 
• • 

• 10  -t-  

• • N • 
E  
-S2 
!!! 15  c  

.c  
� 

0.  

" 0  

20 t- 

• 25 

• 

30 

NR-04 

Cesium-137 in DPM/g ' 

0 0.2 0.4 0.6 0.8 1 1 .2 1 .4 

0 '  
• 

• 
• 

• 10 • 
• • 

• • 
20 . 

• 

30 
• 

E 
• o 

40 . 

.!= 
• .c 

� 

50 • 0. 

" 0 
• 

60 
• 

70 

• 80 

90 • 

HI-SHELL000411



\ .r; 

f HI NR 04 d PCB P. f/li 4 1 4  M  re - - ercurv an ro ttes o - - 

NR-04 

Mercury in mg/kg 

0 0.5 1 1 .5 2 

0 
.  

• 
• • 

• 10 · • • 
• •  

•  20 

• 

30 • 

E 
• 0 

40 
.!= 

. . • 
.c 
� 

• Q. 50 • ., 

0 

• 
60 

• 

70 

• 
80 - 

90 • 

NR-04 

Total PCBs in ug/kg 

0 1000 2000 3000 4000 5000 

0 
• • 

• 
•• 

10 - 

• 
•• 

• 20 c 

• 
30 • 

E 
• 0 

40 
.s 

• 
.c 
� 

50 • Q. 
., 

0 
• 

60 
• 

70 

lo 

80 

90 • 

Figu 

HI-SHELL000412



Table 4-1. Summary of Natural Recovery Subsurface Core Sample Data 

SAMPLING DEPTH 
SAMPLE ID DATE INTERVAL (cm) ANALYSES 

HI-NR-01-S-1 3/22/95 Oto 2 C , I  

HI-NR-01-S-2 3/22/95 2 to 4 C, I 

HI-NR-01-S-3· 3/22/95 4 to 6 C , I  

HI-NR-01-S-4 3/22/95 6 to 8 C, I  

HI-NR-01-S-5 3/22/95 Bio 10 C , I  

HI-NR-01-S-6 3/22/95 1 0 1 0 1 2  C , I  

HI-NR-01-S-7 . 3/22/95 12 to 14 C , I  

HI-NR-01-S-8 3/22/95 14 to 16 C , I  

HI-NR-01-S-9 3/22/95 16 to 18 C, I 

HI-NR-01-S-1.0 3/22/95 18 to 20 A 

HI-NR-01 ·S-11 3/22/95 20 to 22 A 

HI-NR-01-S-12 3/22/95 22 to 24 C , I  

HI-NR-01 ·S-13 3/22/95 24 to 26 A 

HI-NR-01 ·S-14 3/22/95 26 to 28 A 

HI-NR-01-S-15 3/22/95 28 to 30 c 

HI-NR-01-S-16 3/22/95 30 to 32 I 

HI-NR-01-S-17 3/22/95 32 to 34 A 

HI-NR-01-S-18 3/22/95 34 to 36 I 

HI-NR-01-S-19 3/22/95 36 to 38 c 

HI-NR-01-8-20 3/22/95 38 to 40 A 

HI-NR-01-8-21 3/22/95 40 to 42 A 

HI-NR-01-8-22 3/22/95 42 to 44. C , I  

HI-NR-01-8-23 3/22/95 44 to 46 A 

HI-NR-01-8-24 3/22/95 46 to 48 A 

HI-NR-01-S-25 3/22/95 48 to 50 C, I 

HI-NR-01-8-26 3/22/95 50 to 52 A 

HI-NR-01-8-27 3/22/95 52 to 54 A 

HI-NR-01 ·S-28 3/22/95 54 to 56 C, I  

HI-NR-01-S-29 3/22/95 56 to 58 A 

HI-NR·01-S-30 3/22/95 58 to 60 A 

HI-NR-01-8-31 3/22/95 60 to 62 C , I  

2/465-02.1 Chem. Data Summary Report 
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Table 4-1. continued 

SAMPLING DEPTH 
SAMPLE ID DATE INTERVAL (cm) ANALYSES 

HI-NR-01-S-32 3/22/95 62 to 64 A 

HI-NR-01-S-33 3/22/95 64 to 66 A 

HI-NR-01-S-34 3/22/95 66 to 68 A 
- 

HI-NR-01-S-35 3/22/95 68 to 70 A 

HI-NR-01-S-36 3/22/95 70 to 72 A 

HI-NR-01-S-37 3/22/95 72 to 74 A 

HI-NR-01-S-38 3/22/95 74 to 76 c 

HI-NR-01-S-39 3/22/95 76 to 78 I 

HI-NR-01-S-40 3/22/95 78 to 80 A 

HI-NR-01-S-41 3/22/95 80 to 82 A 

HI-NR-01-S-42 3/22/95 82 to 84 A 

HI-NR-01-S-43 3/22/95 84 to 86 A 

HI-NR-01-S-44 3/22/95 86 to 88 A 

HI-NR-01-S-45 3/22/95 88 to 90 C, I 

HI-NR-01-S-46' 3/22/95 36 to 38 c 

.HI-NR-01-S-47' 3/22/95 3010 32 I 

HI-NR-02-S-1 3/22/95 Oto 2 C, I 

HI-NR-02-S-2 3/22/95 2 to 4 C, I  

HI-NR-02-S-3 3/22/95 410 6 C, I 

HI-NR-02-S-4 3/22/95 6to 8 C , I  

HI-NR-02-S-5 3/22/95 8 to 10 C , I  

HI-NR-02-S-6 3/22/95 10 to 12 C, I 

HI-NR-02-S-7 3/22/95 12 to 14 C, I  

HI-NR-02-S-8 3/22/95 141016 C, I 

HI-NR-02-S-9 3/22/95 16 to 18 C , I  

HI-NR-02-S-10 3/22/95 18 to 20 A 

HI-NR-02-S-11 3/22/95 201022 A 

HI-NR-02-S-12 3/22/95 221024 C , I  

HI-NR-02-8-13 3/22/95 24to26 A 

HI-NR-02-8-14 3/22/95 26to 28 A 

HI-NR-02-8-15 3/22/95 28to 30 c 

2/465-02.1 Chem. Data Summary Report 
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Table 4-1. continned 

SAMPLING DEPTH 
SAMPLE ID DATE INTERVAL (cm) ANALYSES 

HI-NR-02-5-16 3/22/95 30 to 32 I 

HI-NR-02-8-17 3/22/95 321034 A 

HI-NR-02-8-18 3/22/95 34 to 36 A 

HI-NR-02-8-19 3/22/95 36 to 38 C, I 

HI-NR-02-8-20 3/22/95 38 to 40 A 

HI-NR-02-8-21 3/22/95 40 to 42 A 

HI-NR-02-8-22 3/22/95 42 to 44 C, I 

Hl·NR-02-8-23 3/22/95 44 to 46 A 

HI-NR-02-8-24 3/22/95 46 to 48 A 

HI-NR-02-8-25 3/22/95 48 to 50 C , I  

HI-NR-02-8-26 3/22/95 50 to 52 A 

HI-NR-02-8-27 3/22/95 52 to54 A 

HI-NR-02-8-28 3/22/95 54 to 56 C , I  

HI-NR-02-8-29 3/22/95 56 to 58 A 

HI-NR-02-8-30 3/22/95 58 to 60 A 

HI-NR-02-8-31 3/22/95 60 to 62 C, I 

HI-NR-02-8-32 3/22/95 62 to 64 A 

HI-NR-02-8-33 3/22/95 64 to 66 A 

HI-NR-02-8-34 3/22/95 66 to 68 A 

HI-NR-02-8-35 3/22/95 68 to 70 A 

HI-NR-02-8-36 3/22/95 70 to 72 A 

HI-NR-02-8-37 3/22/95 72 to 74 A 

HI-NR-02-8-38 3/22/95 74 to 76 c 

HI-NR-02-8-39 3/22/95 76 to 78 I 

HI-NR-02-8-40 3/22/95 78 to 80 A 

HI-NR-02-8-41 3/22/95 80 to 82 A 

HI-NR-02-8-42 3/22/95' 82 to 84 A 

HI-NR-02-8-43 3/22/95 84 to 86 A 

HI-NR-02-8-44 3/22/95 86 to 88 A 

HI-NR-02-8-45 3/22/95 88 to 90 C, I 

HI-NR-02-8-46' 3/22/95 28 to 30 c 

2/465-02.1 Chem. Data Summary Report 
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Table 4-1. continued 

SAMPLING DEPTH 
SAMPLE ID DATE INTERVAL (cm) ANALYSES 

Hl-NR-02-8-47' 3/22/95 30 to 32 I 

HI-NR-03-S-1 3/22/95 Oto 2 C, I 

HI-NR-03-S-2 3/22/95 2 to 4 C , I  
.  

HI-NR-03-S-3 3/22/95 4to 6 C , I  

HI-NR-03-S-4 3/22/95 6to 8 C , I  

HI-NR-03-S-5 3/22/95 8 to 10 C, I 

HI-NR-03-8·6 3/22/95 10 to 12 C , I  

HI-NR-03-S-7 3/22/95 12 to 14 C , I  

HI-NR-03-S-8 3/22/95 14 to 16 C , I  

HI-NR-03-S-9 3/22/95 16 to 18 C, I 

HI-NR-03-S-10 3/22/95 18 to 20 A 

HI-NR-03-8-11 3/22/95 20 to 22 A 

HI-NR-03-8-12 3/22/95 221024 C, I 

HI-NR-03-8-13 3/22/95 24 to 26 A 

HI-NR-03-8-14 3/22/95 26 to 28 A 

HI-NR-03-8-15 3/22/95 28 to 30 c 

HI-NR-03-8-16 3/22/95 30 to 32 I 

HI-NR-03-8-17 3/22/95 32 to 34 A 

HI-NR-03-8-18 3/22/99 34 to 36 A 

HI-NR-03-8-19 3/22/95 36 to 38 C, I 

HI-NR-03-8-20 3/22/95 38 to 40 A 

HI-NR-03-8-21 3/22/95 40to 42 A 

HI-NR-03-8-22 3/22/95 42to44 C, I 

HI-NR-03-8-23 3/22/95 44 to 46 A 

HI-NR-03-8-24 3/22/95 46 to 48 A 

HI-NR-03-8-25 3/22/95 48 to 50 C , I  

HI-NR-03-8-26 3/22/95 50 to 52 A 

HI-NR-03-8-27 3/22/95 52 to54 A 

Hl-NR-03-8-28 3/22/95 54 to 56 C , I  

HI-NR-03-8-29 3/22/95 56 to 58 A 

HI-NR-03-8-30 3/22/95 58 to 60 A 
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Table 4-1. continued 

SAMPLING DEPTH 
SAMPLE ID DATE INTERVAL (cm) ANALYSES 

HI-NR-03-S-31 3/22/95 60 to 62 C , I  

H  1-N R-03-8-32 3/22/95. 62 to 64 A 

Hl-NR-03-8-33 3/22/95 64 to 66 A 

HI-NR-03-8-34 3/22/95 66 to 68 A 

HI-NR-03-8-35 3/22/95 '68 to 70 A 

HI-NR-03-8-36 3/22/95 70 to 72 A 

HI-NR-03-8-37 3/22/95 72 to 74 A 

HI-NR-03-8-38 3/22/95 74 to 76 c 

HI-NR-03-8-39 3/22/95 76 to 78 I 

HI-NR-03-8-40 3/22/95 78 to 80 A 

HI-NR-03-S-41 3/22/95 80 to 82 A 

HI-NR-03-8-42 3/22/95 82 to 84 A 

HI-NR-03-8-43 3/22/95 84 to 86 A 

HI-NR-03-S-44 3/22/95 86 to 88 A 

HI-NR-03-8-45 3/22/95 88 to 90 C , I  

HI-NR-03-8-46' 3/22/95 28 to 30 c 

HI-NR-03-8-471 3/22/95 30 to 32 I 
-- 

HI-NR-04-S-1 3/22/95 Oto 2 C, I 

HI-NR-04-S-2 3/22/95 2 to 4 C, I 

HI-NR-04-8-3 3/22/95 410 6 C , I  

HI-NR-04-S-4 3/22/95 6 to 8 C, I 

HI-NR-04-S-5 3/22/95 Bio 10 C, I  

HI-NR-04-8-6 3/22/95 10 to 12 C, I 

HI-NR-04-S-7 3/22/95 12 to 14 C , I  

HI-NR-04-8-8 3/22/95 14 to 16 C, I 

Hl-NR-04-8-9 3/22/95 16 to 18 C, I  

HI-NR-04-S-10 3/22/95 18 to 20 A 

HI-NR-04-8-11 3/22/95 20 to 22 A 

HI-NR-04-S-12 3/22/95 22 to 24 C, I 

Hl-NR-04-S-13 3/22/95 2410 26 A 

HI-NR-04-S-14 3/22/95 26 to 28 A 

2/465-02.1 Chem. Data Summary Report 
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Table 4-1. continued 

SAMPLING DEPTH 
SAMPLE ID DATE INTERVAL (cm) ANALYSES 

HI-NR-04-8-15 3/22/95 28 lo 30 c 

HI-NR-04-8-16 3/22/95 30 to 32 I 

HI-NR-04-8-17 3/22/95 32 to 34 A 

HI-NR-04-8-18 3/22/95 34 to 36 A 

HI-NR-04-8-19 3/22/95 36 to 38 C, I  

HI-NR-04-8-20 3/22/95 38 to 40 A 

HI-NR-04-8-21 3/22/95 40 to 42 A 

HI-NR-04-8-22 3/22/95 42 to 44 C, I 

HI-NR004-S-23 3/22/95 44 to 46 A 

HI-NR-04-8-24 3/22/95 46 to 48 A 

HI-NR-04-8-25 3/22/95 48 to 50 C , I  

HI-NR-04-8-26 3/22/95 50 to 52 A 

HI-NR-04-8-27 3/22/95 52 to 54 A 

HI-NR-04-S-28 3/22/95 54 to 56 C , I  

HI-NR-04-8-29 3/22/95 56 to 58 A 

HI-NR-04-8-30 3/22/95 58 to 60 A 

HI-NR-04-8-31 3/22/95 60 to 62 C, I 

HI-NR-04-8-32 3/22/95 62 to 64 A 

HI-NR-04-8-33 3/22/95 64 to 66 A 

HI-NR-04-8-34 3/22/95 66 to 68 A 

HI-NR-04-8-35 3/22/95 68 to 70 A 

HI-NR-04-8-36 3/22/95 . ?Oto 72 A 

HI-NR-04-8-37 3/22/95 72 to 74 A 

HI-NR-04-8-38 3/22/95 74 to 76 c 

HI-NR-04-8-39 3/22/95 76 to 78 I 

HI-NR-04-8-40 3/22/95 7810 80 A 

HI-NR-04-8-41 3/22/95 80 to 82 A 

HI-NR-04-8-42 3/22/95 82 to 84 A 

Hl·NR-04-8-43 3/22/95 84to 86 A 

HI-NR-04-8-44 3/22/95 86 to 88 A 

HI-NR-04-S-45 3/22/95 88 to 90 C, I  

2/465-02.1 Chem. Data Summary Report 
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' ' Table 4-1. continued 

SAMPLING DEPTH 
SAMPLE ID . DATE INTERVAL (cm) ANALYSES 

HI-NR-04-8-469 3/22/95 28 to 30 c 

HI-NR-04-S-47' 3/22/95 30 to 32 I 

f 

a 

e 

c 

g 

d 

h 

b 

NOTE: C - Analyzed for PCBs, mercury, total organic 
carbon (selected samples only), and total 
solids. 
I - Analyzed for lead-210, cesium-137, and 
total solids. 
A - Archived (frozen) and not analyzed. 

Duplicate ofID-NR-01-Sl9. 
Duplicate of HI-NR-01-S16. 
Duplicate of HI-NR-02-S 15. 
Duplicate of HI-NR-02-S16. 
Duplicate ofID-NR-03-S15. 
Duplicate of HI-NR-03-S 16. 
Duplicate of HI-NR-04-S 15. 
Duplicate ofID-NR-04-S16. 

' . 

: 

' i : 

! . 

' 
' '  

. .  
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Table 4-3. Natural Recovery Subsurface 
Core Sample Field QA/QC Summary 

r.1 

SAMPLE SETS RELATIVE PERCENT 
QA/QC PARAMETER AND IDENTIFICATION DIFFERENCE f'.! 

Duplicates HI-NR-01-816 Cesium-137 = 14% 
HI-NR-01-S47 Lead-21 O = 7.1 % 

Total Solids = 1.8% r,, 

Duplicates HI-NR-02-S16 Cesium-137 = 4.4% 
HI-NR-02-S47 Lead-210 = 33% 

Total Solids = 3.4% 
"' 

Duplicates HI-NR-03-S16 Cesium-137 = 7.4% 
HI-NR-03-S47 Lead-21 O = 15% 

Total Solids = 0.0% 
I'!', 

Duplicates HI-NR-04-S16 Cesium-137 = 16% 
HI-NR-04-S47 Lead-210 = 14% -" 

Total Solids= 1.7% 
,,--:-i 

. ' 

Duplicates HI-NR-01-S19 Mercury= 18% 
HI-NR-01-S46 PCBs= 12% ::�1 

Total Solids = 3,0% 
"'Tl 

Duplicates HI-NR-02-S15 Mercury= 4.4% 
HI-NR-02-S46 PCBs=35% ' " 

Total Solids= 0. 1 % 
' " 

Duplicates HI-NR-03-S15 Mercury= 10% 
HI-NR-03-S46 PCBs=36% L� 

Total Solids = 0. 7% 

Duplicates HI-NR-04-S15 Mercury = 7.4% 
HI-NR-04-S46 PCBs = 19% 

"'--� 

Total Solids = 2.6% 

L� 
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Table 4-4. Concentration of Mercury Analyzed 
in Sediments Prepared at Different Temperatures 

MERCURY CONCENTRATION 
(mg/l<g) RELATIVE PERCENT DIFFERENCE 

As· AS RECEIVED AS RECEIVED AT60° CVS. 
SAMPLE ID RECEIVED AT60° C AT105° C vs.AT60° c VS. AT105° C AT 105° C 

HI-EW-01 0.44 0.43 0.43 2.30 2.30 0.00 
. 

Hl-EW-06 0.69 0.54 0.66 24.39 4.44 -20.00 

HI-EW-60 0.60 0.83 0.59 -32.17 1.68 33.80 

Hl-EW-61 0.83 0.67 0.66 21.33 22.82 1.50 

HI-EW-11 0.55 NA 0.59 NC -7.02 NC 

HI-NS-04 0.20 NA 0.4 NC -66.67 NC 

Hl-NS-08 1.79 1.04 1 . 18  53.00 41.08 -12.61 

Hl·WW-30 5.5 NA 5.0 NC 9.52 NC 

HI-WW-27 0.63 NA 0.66 NC -4.65 NC 

Hl-WW-05 0.62 NA 0.55 NC 11.97 NC 

AVERAGE RPO 

13.77 1.55 0.54 

MERCURY CONCENTRATION IN 
REPLICATE SAMPLES 

-,;; (mg/l<g) 

As 
RECEIVED AT60° C Ar1os· c 

HI-EW-06 0.69 0.66 0.54 

Hl-EW-60 0.60 0.59 0.83 

HI-EW-61 0.83 0.66 0.67 

PERCENTRSD 

16.40 6.35 21.36 

! 

I., 

I  
l ., 

NOTE: NA - Not analyzed at this temperature. 
NC - Calculation not possible. 

i 
I . 
� 
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5.0 NATURAL RECOVERY SEDIMENT 

TRAP AND CURRENT METER DATA SUMMARY 

This section presents ·a summary of field and analytical methods used to collect and analyze 

sediment trap samples and current meter data, the analytical results, and a QAJQC review of 

the sediment trap data. The interpretation of these data relative to the potential for natural 

recovery will be presented in the base-level data interpretation report. 

r-v 

' . i ; 
5.1 METHODS 

i ' 
J ! 

I : 

I 

1 ... , 

I 
L� 

I 
' 
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Five sediment traps were moored approximately I m off the sediment bottom for 

4 to 6 weeks at locations NR-01, NR-02, NR-03, NR-04, and NR-05 (Samples 

ST-01 through ST-05). Four S4 InterOcean current meters were attached to the mooring 

frames of the sediment traps at locations NR-01 through NR-04 for the same time period. 

The locations of the frames are presented in Figure 5-1. A current meter was not placed at 

NR-05, which is located south of Harbor Island. The current meter data acquisition and 

sediment trap sampling were conducted in accordance with the project FSP; any deviations 

from the FSP are discussed in the following sections. 

5.1.1 Field Methods 

The mooring frames were constructed of anodized aluminum angle iron in a tripod formation 

approximately 6 ft high and 8 ft in diameter. The InterOcean S4 current meter was secured 

to the center of the tripod frame, and six sediment traps were secured to the support arms of 

the tripod around the current meter. The sediment traps consisted of straight-sided glass 

cylinders 20 in. long and 4.5 in. in diameter, with a collection area of 79 cm2 and a height 

to-width ratio of 5. 

5. 1. 1.1 - Current Meter/Sediment Trap Deployment 

The current meters/sediment traps were deployed from the U.S. Retriever on 

March 27 and 28, 1995. Station locations were confirmed at the time of deployment using 

a differential global positioning system (DGPS) with an accuracy of+/- 3 mas specified in 

2/465-02. 1 Chem. Data Report Summary 

· July 1995 32 

HI-SHELL000426



the FSP. Frames were lowered overboard to the proposed coordinates after the current 

meters were checked and the sediment trap cylinders were decontaminated. Two liters of a 

dense salt solution ( 4 percent sodium chloride), which contained a sodium azide preservative 

(2 percent), was added to each trap cylinder and the cylinder was topped with tap water prior. 

to deployment to reduce microbial degradation of the samples. Sheathed electronic cables 

interfaced the current meters to the data acquisition computer secured in onsite buildings. 

Shortly after deployment, it was discovered that three of the five frames (at locations NR-01, 

NR-02, and NR-04) had tipped over, and that NR-04 had a faulty current meter. The cause 

of this occurrence is unresolved, but it appears that the frames tipped when the cable was 

deployed to shore. At location NR-01, however, the frame may have been tipped over by 

passing barges dragging their tow cables. On April. 11  and 13, 1995, the current 

meter/sediment trap frames at locations NR-01, NR-02, and NR-04 were redeployed from 

the U.S. Retriever, and all five locations were checked by divers. 

5.1. 1.2 Sample Retrieval 

The current meters/sediment traps were retrieved on May 16 and May 17, 1995, using the 

RIV Kittiwake vessel and DGPS location control methods. The current meters were removed 

from the mooring frames and the suspended particulate material (SPM) in the traps was 

transferred to glass containers. The traps were redeployed at the same locations. 

After retrieval of the sediment traps, the height of SPM in each trap was recorded. The 

amount of accumulated SPM collected in each sediment trap ranged from 0.5 to 3 cm in 

height with an average of 1.5 cm. If the standing water inside the cylinder appeared non 

turbid, water was siphoned off and the remaining slurry was transferred to I-gallon priority 

pollutant-cleaned glass jars with Teflon®-lined lids (two jars per station). Jars were stored 

in cooled ice chests until transport to ARI for processing. 

After the current meters were removed from the frames, the sediment traps were 

decontaminated, filled with new preservative, and deployed again within 10 ft of the original 

locations. DGPS location control methods were used to confirm the horizontal coordinates 

of the new deployments, as described in Section 2.4 of the FSP. The traps will remain in 

place for 3 months and will be retrieved during the week of August 14, 1995. · 

,_J 

, ' '  
,;:____, 
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5. 1. 1.3 Sample Processing 

At ARI, the water/sediment slurry contained in the jars settled overnight and additional 

standing water (supernatant} was siphoned off before centrifuging. All samples. were 

centrifuged within 36 hours of collection to isolate the particulate fraction. Material was 

placed in 250-mL borosilicate glass tubes and centrifuged at 1,500 revolutions per minute 

for 15 minutes. The material for each sample filled six tubes, so multiple centrifuges were 

necessary to accommodate each sample. Remaining supernatant was decanted from the 

centrifuged tube, and remaining SPM was transferred to a clean 16-oz jar for compositing 

using stainless-steel spatulas. After compositing the SPM for each sample, a final wet 

weight in grams was recorded (average weight of 300 g). A total of five samples were 

immediately submitted for analysis as outlined in the FSP. 

Deviations from the FSP included: 

• Sediment trap location NR-05 was moved approximately 50 ft west of the 
proposed location to place the trap in what was determined to be the center of the 
Duwamish River, based on field observations. 

• No dye was added to the dense salt and preservative solution that was placed in 
the sediment traps because it might have interfered with selected analyses. 
Instead, a salinity meter was used to measure the presence of the dense salt 
solution in the sediment traps during retrieval. Fresh solution has an approximate 
salinity of 35 parts per thousand (ppt). The salinity of ambient sea water 
approximately 1 m off the sediment bottom ranged from 28 to 29 ppt. Salinity 
measurements in the traps after 6 weeks ranged from 17 percent near the top of 
the trap to 21 percent near the bottom. Although the salinity measurements were 
lower than expected, the SPM accumulated in the traps appeared to be intact, the 
standing water was non-turbid, and dead crabs were observed in some of the 
traps. 

L.1 

' 
i 

L 

' 
l 
' J  

•  

•  

The current meter at location NR-03 lost power on two occasions, from April 1 O 
(mid-day) to April 17 (mid-day) and from April 26 (late afternoon) to June 1 

(mid-morning). Therefore, no data were collected during these time periods. 
These gaps in data collection do not compromise the overall data quality at this 
station because of the extended 7-week data collection period and minimal 
variation of current speeds. 

During retrieval it was discovered that the current meter/sediment trap frame at 
location NR-01 was covered with sediment on one side of the frame, indicating 
that the frame had been tipped over or at least tilted. It is probable that the 
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sheathed cable running to shore for current data acquisition was snagged by tow 
cables from passing barges. Only four of the six cylinders appeared intact and 
were collected for SPM chemical analyses. According to the data acquisition 
readings evaluated by Evans-Hamilton, Inc., the NR-01 mooring frame 
apparently tipped over on May 16, 1995, the day of retrieval. Site conditions may 
prevent adequate data acquisition from this location because of the amount of 
ship traffic passing through this area. 

Table 5-1 summarizes the deployment details for the sediment traps at the five natural 
. recovery stations. 

r- -1 

5.1.2 Chemical and Radiochemical Analysis Methods 

Five sediment trap samples were analyzed for lead-210, mercury, pesticides/PCBs, organotin 
compounds, semi volatile organic compounds, TOC, and total solids; three samples were also 
analyzed for ammonia and other total metals (antimony, arsenic, cadmium, chromium, 
copper, lead, nickel, silver, and zinc). Sample preparation and analyses were conducted in 
accordance with the methods and protocols outlined in the QAPP/LAP, with the exception 
of mercury. To be consistent with the natural recovery data, mercury was analyzed using the 

same procedure that was used for natural recovery samples. 

5.1.3 Data Handling and Calculation 

Analytical results were entered into the project database. The grain size results were 
reviewed by Hart Crowser, and the radioisotope and chemical analysis results were validated 

by EcoChem, Inc., in accordance with the approved QAPP/LAP. The database was checked 

against the validated Form ls. 

Chemical concentrations of the sediment samples were compared to the CSLs. These results 
are discussed in Section 5 .2. 

The wet weight of each sample was also entered into the project database. 

sedimentation rates were calculated for the sediment trap locations. 
Gross 
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5.2 RESULTS 

This section summarizes the analytical results of the five sediment trap samples for grain 

size, Jead-210, mercury and other total metals, PCBs/pesticides, organotin compounds, 

semivolatile organic compounds, TOC, ammonia, and total solids. Validated chemical and 

radioisotope analysis results of the sediment trap samples are presented in Appendix D. 

5.2.1 Grain Size 

Table 5-2 summarizes grain size data for sediment trap samples. The sediment traps from 

the West Waterway (ST-01 and ST-02) yielded SPM with an average of 32 percent sand, 

52 percent silt, and 16 percent clay, which represents a clayey, very sandy silt. The sediment 

traps from the East Waterway (ST-03 and ST-04) yielded a slightly finer grained material 

with an average of 25 percent sand, 51 percent silt, and 24 percent clay fractions, which 

represents a clayey, sandy silt. The SPM from the sediment trap located at the south end of 

Harbor Island (ST-05) consisted of 19 percent sand, 61 percent silt, and 20 percent clay, 

which represents a sandy, clayey silt. The grain size curve plots for these five samples are 

presented in Appendix D. 

Adequate sample volume was recovered from each sampling station to perform physical 

testing using Puget Sound Estuary Program protocols as outlined in the QAPP/LAP. 

, ' I , 
. ' 

5.2.2 Metals, Metalloids, and Butyltins 

i , 

l l 
u 
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Table 5-3 summarizes the data for metals, metalloids, and butyltins. Mercury was detected 

in all five samples analyzed, and the concentrations ranged from 0.38 to 2.25 mg/kg, with 

a median of 0.46 mg/kg (Table 5-3 ). The maximum concentration was detected in Sample 

ST-04. Two mercury results exceeded the mercury CSL of 0.59 mg/kg. 

Among the other metals, antimony was undetected in the three samples analyzed. The 

remaining metals were detected at concentrations ranging from 0.61 to 202 mg/kg. The 

maximum concentrations of metals were detected in Sample ST-04, however, none of the 

results exceeded associated CSLs. 

) ' 
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Tributyltin was detected in all five samples, and the concentrations ranged 

from 470 to 1,100 µg/kg, with a median of 580 µglkg. The maximum concentration was 

detected in Sample ST-02. There is no CSL for tributyltin. 

5.2.3 Organic Compounds 

Table 5-4 summarizes the data for pesticides/PCBs and semi volatile organic compounds. 

Among the pesticides, only 4,4'-DDD was detected in four of five samples analyzed, and the 

concentrations ranged from 0.10 to 0.52 mg/kg OC, with a median of 0.19 mg/kg OC. The 

maximum concentration :was detected in Sample ST-04. There are no CSL criteria for 

pesticides. 

For PCBs, Aroclors 1254 and 1260 were detected in three and two of five samples analyzed, 

respectively. Total PCB concentrations ranged from less than 8.34 to less than 55.65 mg/kg 

OC, with a median of 16.92 mg/kg OC. The maximum concentration was detected in 

Sample ST-04; however, none of the results exceeded the PCB CSL of 65 mg/kg OC. 

Eleven of the semivolatile oganic compounds were undetected in all five samples analyzed. 

Bis(2-ethylhexyl)phthalate was detected atconcentrations that exceeded the CSL of 78 

mg/kg OC in two samples (ST-01 and ST-04). Phenol and benzoic acid exceeded their CSLs 

{l,200 and 650 mg/kg, respectively) in four of five samples. 

'- , 

'-., 

- -, 

5.2.4 Other Parameters 

Table 5-5 summarizes the data for TOC, ammonia, total solids, and lead-210. TOC was 

detected in all five samples analyzed, at concentrations ranging from 2.3 to 2.9 percent, with 

a median of 2.7 percent. The maximum concentration was detected in Sample ST-05. 

Ammonia was detected in all three samples analyzed. The concentrations ranged from 93 to 

350 mg-N/kg, with a median of 340 mg-N/kg. The maximum concentration was detected 

in Sample ST-01. Total solids ranged from 37.9 to 51.2 percent, with a median of 

47.1 percent. The highest total solids content was found in SampleST-03. Lead-210 was 

detected in all five samples analyzed at concentrations ranging from 1.9 to 2.6 DPM/g with 

a median of 2.2 DPM/g. The highest lead-210 activity was found in Sample ST-05. 
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5.2.5 CSL Enrichment Ratios 

Table 5-6 lists the CSL enrichment ratios greater than 1.0 found in the sediment trap samples. 

5.2.6 Gross Sedimentation Rates 

The calculation results of gross sedimentation rates from sediment trap data are presented in · 

Table 5-7. Two types of accumulation rates are listed: mass accumulation (g/cm2-yr), which 

is the measured sediment flux into the traps, and accumulation rate (cm/yr), which is 

calculated to represent the actual thickness of new sediment once the particulates have 

consolidated on the bottom. The calculations used to generate the reported sedimentation 

rates are show below: 

Mass Accumulation (g/cm2-yr)=[(PIA)ID] x Y 

where: P = amount of material collected (dry grams) 
A =  collection area of cylinder (cm2) 

D = number of days sediment trap was deployed 
Y = number of days in a year 

Accumulation Rate (cm/yr)= Mass Accumulation (glcm2-yr)!Dry Density (g!cm3) 

where: Dry density= [wet density x (bottom sediment% solids/100)] 
Wet density= Estimated from Puget Sound Density Model using% solids 

data from in situ bottom sediments (Crecelius, 1989) 

The mass accumulation ranged from 8.9 to 26.5 g/cm2-yr, and the accumulation rate ranged 

from 11.09 to 38.82 cm/yr. The maximum gross sedimentation rate was found at Station 

NR-04. The sediment trap data will be discussed along with other natural recovery modeling 

data in the base-level data interpretation report. 

. .  

'  .  
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5.3 CURRENT METER RESULTS 

Bottom currents in the West and East Waterways result from a number of physical processes, 

including tidal action, wind-generated waves, vessel-generated waves, propeller wash, and 

discharge from the Duwamish River. 

The objectives .of the current meter deployment were to characterize the bottom current 

velocities in the East and West Waterways and to evaluate the potential for resuspension of 

bottom sediments. 

Four InterOcean S4 current meters were deployed 1 m off the bottom in four midchannel 

locations (two in the West Waterway and two in the East Waterway; Figure 5-1). These 

current meters were designed to measure current speed and direction at I-second intervals 

for a period of 1 month. Data were relayed to an onshore computer for storage prior to 

processing. Current meter deployment methods and current velocity measurement results 

will be presented in the base-level data interpretation report, which is the next scheduled 

project deliverable. 

In general, current speeds were slow, with 90-94 percent of the speeds in the West 

Waterway less than 1.0 emfs and more than 99 percent of the speeds in the East Waterway 

less than 10 emfs. Mean speeds in the West Waterway were approximately 1.5-2 times the 

mean speeds in the East Waterway. Similarly, total variance of West Waterway currents was 

approximately 3-5 times more than the variance in the East.Waterway. Net speeds and 

directions are similar for both waterways with a net motion to the south, except at Station 

NR-01 (125° True), which is in alignment with the upper river channel (Harbor Island 

Reach). 

5.3.1 West Waterway 

Current meter NR�Ol measured a mean speed of 5.3 cm/s with a maximum speed of 

228.0 emfs. Approximately 46 percent of the directions measured were between 100 and 

160° True with an even distribution of directions around the remainder of the compass. A 

total of 2,528 1 -second observations ( 42.1 minutes) exceeded 25 emfs. Similarly, current 

meter NR-02 measured a mean current velocity of 3.8 emfs with a maximum speed of 

329.1 emfs. In contrast, the currents at Station NR-02 were generally north/south, with 44 

, ,  
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percent of the directions between 140 and 200° True and 18 percent between 340 and 20° 

True. Only 319 I-second measurements (5.3 minutes) were greater than 25 emfs . 

5.3.2 East Waterway 

. Current meter NR-03 measured a mean speed of 2.0 emfs with a maximum of 129.7 emfs. 

Currents were generally north/south, with 37 percent of the directions between 160-200° 

True and 20 percent between 340 and 20° True. A total of 650 I-second observations (10.8 

minutes) exceeded 25 emfs. Similarly, current meter NR-04 measured a mean current 

velocity of 2.5 emfs, with a maximum speed of 86.5 cm/sec. In contrast, 61 percent of the 

current directions at Station NR-04 were between 100 and 200°, and 1,872 1-second 

measurements (31.2 minutes) were greater than 25 emfs. 

5.4 QA/QC REVIEW OF SEDIMENT TRAP SAMPLE DATA 

Five sediment trap samples were composited and submitted to ARI for analysis of 

semivolatile organic compounds, pesticides/PCBs, total metals (including mercury), 

organotin compounds, lead-210, and other parameters (total solids, TOC, and ammonia as 

nitrogen). Hexachlorobenzene was added to the pesticide/PCB target compound list, as 

required by the QAPP. Because of limited sample quantity, Samples ST-02-A and ST-05-A 

were not analyzed for ammonia and total metals ( except mercury). A cursory level validation 

of the sediment trap sample results was performed by EcoChem, Inc. Based on the review 

of the laboratory data reports, the overall project data quality objectives were met for these 

samples. A total of 335 data points were reported for the sediment trap samples, and none 

were rejected. The completeness of the data is 100 percent. 

5.4.1 Summary of Qualified Data 

5.4.1.1 Semivolatile Organic Compunds 

In one continuing calibration run, phenol and 2,4-dimethylphenol had percent difference 

values greater than the 25 percent upper control limit at 26.2 and 26.7 percent, respectively. 

I ; 
Ll 
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All phenol results were qualified as estimates (J), and the detection limits were judged as not 

significantly affected. 2,4-Dimethylphenol was not detected in any sample, and the detection 

limits were judged as not significantly affected; therefore, no action was taken. All other 

calibration requirements were met. Bis (2-ethylhexyl)phthalate was detected in the method 

blank; however, concentrations in associated samples were greater than the qualification 

action level, therefore, no qualifiers were needed. All surrogate and LCS recoveries were 

acceptable. The reported detection limits met the QAPP requirements. Matrix spike/matrix 

spike duplicate (MS/MSD) analyses were not performed because of insufficient sample 

volume. No standard reference material results were analyzed for the sediment trap sample 

batch; however, the laboratory met the requirement of one standard reference material per 

20 samples for the entire project. No qualification of data was performed based on the 

absence of MS/MSD and standard reference material results. All other QAPP requirements 

were met. 

5.4.1.2 Pesticides/PCBs 

All calibration requirements were met. All LCS recoveries ranged between 67 and 94.6 

percent, which is within control limits. MS/MSD analyses were not performed because of 

insufficient sample volume. The surrogate recoveries were within the laboratory control 

limits of 60 to 150 percent except for tetrachlorometaxylene (0 percent on one column) for 

the LCS sample. The sample detection limits met the target detection limit goals with the 

exception of several target compounds in samples that had elevated detection limits because 

of suspected matrix interference. The highest elevated PCB detection limits were 100 ppb 

for Aroclor 1260 in Sample ST-02-A, and 99 ppb for Aroclor 1260 in ST-01-AB. The other 

elevated PCB detection limits ranged from 40 to 50 ppb, approximately double the target 

detection limit. The highest elevated pesticide detection limits were 20 ppb for 4,4'-DDT in 

Sample ST-02-A, and 13 ppb for 4,4'-DDT in Sample ST-04-AB. The other elevated 

detection limits were 9 ppb or less. All other QAPP requirements were met. 

5.4.1.3 Mercury and Other Total Metals 

All required laboratory quality control limits were met for the analysis of mercury. Accuracy 

and precision for the remaining target metals could not be evaluated because of a lack of 

sample material. Zinc was detected in the preparation blank at 0.7 mg/kg. However, zinc 

f• 
. .  
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' concentrations in associated samples were greater than the qualification action level, so no 

qualifiers were necessary. All other quality control requirements were met for total metals. 

--· 1 • 

5.4.1.4 Organotin Compounds 
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One initial calibration relative response factor for butyltin (0.03) was less than the acceptable 

limit of 0.05. All other control limits for initial and continuing calibration were within 

project control limits. The surrogate and LCS recoveries were also acceptable. MS/MSD 

analyses were not performed because of insufficient sample volume. The sample detection 

limits met the target detection limits specified in the QAPP. All other QAPP requirements 

were met. 

5.4 .. 1.5 Other Parameters 

Laboratorytriplicate analyses were performed for total solids and TOC on Sample ST-04- 

AB. The %RSD values for TOC and total solids were 10.2 and 1.3 percent, respectively, 

which is within the required control limit. MS/MSD analyses were completed for TOC only. 

Matrix spike recoveries were within acceptance limits of 75 to 125 percent. MS/MSD and 

triplicate analyses were not performed for ammonia as nitrogen because of a Jack of 

sufficient sample volume, All other data parameters met the QAPP requirements. 

5.4.1.6 Lead-210 

MS/MSD analyses were not performed for lead-210 because of a lack of sufficient sample 

volume. A LCS sample yielded a recovery of 86.2 percent, which is within the laboratory 

control limit of70 to 130 percent. All other QAPP requirements were met for lead-210. 
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Figure 5-1. Locations of natural recovery station sediment traps and current meters - 
Harbor Island Supplementary Remedial Investigation. 
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Table 5-1. Sediment Trap Recovery Information 

ELEVATION WET WEIGHT IN GRAMS OF 
OF TOP OF RECOVERED SEDIMENT FOR . 

SAMPLE ID DATES OF DEPLOYMENT DURATION TRAP (ft) CHEMICAL ANALYSES 

HI-ST-01 Aoril 1 1  throuah Mav 16 1995 33 davs -45. 294.26 

HI-ST-02 Aoril 1 1  throuah Mav 16. 1995 33 davs -60 237.27 

HI-ST-03 March 27 throuoh Mav 16 1995 50davs -42 295.01 

HI-ST-04 April 13 throuah Mav 17. 1995 31 davs -34.6 359.42 

HI-ST-05 March 28 through May 17, 1995 49 days -38.2 202.92 
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NOTES: Sediment traps at each location consisted of six glass cylinders with a 
surface area of 79 cm2• 

Traps were moored approximately 1 m off the bottom. 

Mooring frames were located at the same locations as the subsurface 

natural recovery cores, 
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Table 5-2. Analytical Results for Grain Size in Sediment Trap Samples 

SAMPLING PERCENT PERCENT PERCENT PERCENT PERCENT 

SAMPLE ID DATE SOLIDS GRAVEL SAND SILT CLAY 

HI-ST-01 5/16/95 47.9 0 31 53 16 

HI-ST-02 5/16/95 37.9 0 33 51 16 

HI-ST-03 5/16/95 51.2 0 26 50 24 

HI-ST-04 5/17/95 49.4 0 24 52 24 

HI-ST-05 5/17/95 46.5 0 19 61 20 
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Table 5-3. Summary of Concentrations of 
Metals, Metalloids, and Butyltins in Sediment Trap Samples 

SAMPLE WITH 

MINIMUM MAXIMUM MAXIMUM N.o. SAMPLES 
NO.SAMPLES CONCENTRATION CONCENTRATION DETECTED EXCEEDING 

PARAMETER UNIT DETECTEDffOTAL . DETECTED DECTECTED CONCENTRATION MEDIAN CSL CSL 

Antimony mg/kg 0/3 9 U 10 U - 10 U NA NA 

Arsenic mg/kg 3/3 10.9 15 ST-01, ST-04 15 93 0 

Cadmium mg/kg 3/3 0.61 1.38 ST-04 1.32 6.7 0 

Chromium mg/kg 3/3 40.7 47 ST-04 41 270 0 

Copper . mg/kg 3/3 85.2 132 ST-04 109 390 0 

Lead mg/kg 3/3 84 1 13  ST-04 95 530 0 

Mercuiy mg/kg 5/5 0.38 2.25 ST-04 0.46 0.59 2 

Nickel mg/kg 3/3 24 29 ST-04 27 NA NA 

Silver mg/kg 3/3 0.81 1.39 ST-04 0.92 6.1 0 

Zinc mg/kg 3/3 153 202 ST-04 173 960 0 

T ributyltin µg/kg 5/5 470 1,100 ST-02 600 NA NA 

NOTES: CSL - Cleanup screening level. 
NA - Not applicable; no criteria established. 
U - The analyte was analyzed for, but was not detected above the reported sample 

quanritation limit. 
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Table 5-4. Summary of Concentrations 
of Organic Compounds in Sediment Trap Samples I , 

L, 

L .. J 

SAMPLE WITH 
NO.SAMPLES MINIMUM MAXIMUM MAXIMUM No, SAMPLES 

DETECTED/ CONCEl-!TRATION CONCENTRATION DETECTED MEDIAN EXCEEDING I 
PARAMETER UNIT TOTAL DETECTED DETECTED CONCENTRATION CONCENTRATION CSL CSL· 

PESTICIDES/PC BS 

4,4'-DDD mg/kg 4/5 0.10 0.52 ST-04 0.19 NA NA 
QC 

4,4'-DDE mg/kg 0/5 0.07 U 0.21 U - 0.10 U NA NA 
QC 

4,4'-DDT mg/kg 0/5 0.31 U 0.77 U - 0.52 U NA NA 
QC 

Aldrin mg/kg 0/5 0.04 U 0.10 u - 0.04 U NA NA 
QC 

Dleldrln mgn,g 0/5 O.o? U 0.09 U - 0.07 U NA NA I QC 

' 
Alpha-chlordane rng/kg 0/5 0.03 U 0.04 U - 0.04 U NA NA 

QC 
I 

Gamma-chlordane mg/kg 0/5 0.06 U 0.30 U - 0.12 U NA NA 
QC 

Gamrna-BHC mgn,g 0/5 0.03 U 0.04 U - 0.04 U NA NA 
QC 

Heptachlor mg/kg 015 0.03 U 0.04 U - 0.04 U NA NA 
QC 

Total PCBs mg/kg 515 < 8.35" < 55.65 a - 16.92 65 0 
QC 

SEMIVOLATILE ORGANIC COMPOUNDS 

1,2,4-Trlchlorobenzene mg/kg 0/5 0.69 U 0.87 U - 0.74 U 1.8 0 
QC 

1,2-Dichlorobenzene mg/kg 0/5 0.69 U 0.87 U - 0.74 U 2.3 0 
QC 

1,3-Dlchlorobenzene mg/kg 0/5 0.69 U 0.87 U - 0.74 U NA 0 
QC 

1,4-Dlchlorobenzene mg/kg 115 0.69 U 2.13 ST-04 0.74 U 9 0 
QC 

2-Methylnaphthalene mg/kg 415 0.71 U 1.43 ST-04 1.10 64 0 
QC 

Acenaphthene mg/kg 5/5 2.17 3.70 ST-01 2.50 57 0 
QC 

Acenaphthylene mg/kg 415 0.71 U 1.41 ST-01 1 .14 66 0 
QC 

Anthracene mg/kg 5/5 8.21 14.83 ST-05 13.33 1,200 0 
QC 
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Table 5-4. continued 

SAMPLE WITH 

NO.SAMPLES MINIMUM MAXIMUM MAXIMUM NO.SAMPLES 
DETECTED/ CONCENTRATION CONCENTRATION DETECTED MEDIAN EXCEEDING 

PARAMETER UNIT TOTAL DETECTED DETECTED CONCENTRATION CONCENTRATION CSL CSL 

Benz(a)anthracene mg/kg 5/5 13.21 32.96 ST-01 28.28 2,700 0 
QC 

Benzo(a)pyrene mg/kg 5/5 14.64 31.11  ST-01 26.55 210 0 
QC 

Benzo(g,h,l)perylene mg/kg 5/5 5.71 11.30 ST-04 10.77 78 0 
oc 

Bls(2-ethylhexyl)phthalate mg/kg 5/5 21.07 86.96 ST-04 37.93 78 2 
QC 

Butylbenzyl phthalate mg/kg 4/5 0.69 U 10.38 ST-02 6.09 64 0 
QC 

Chrysene mg/kg 5/5 23.21 59.26 ST-01 53.85 460 0 
oc 

Dl-n-butyl phthalate mg/kg 5/5 0.79 9.57 ST-04 1.55 1,700 0 
oc 

Dl-rHJCtyl phthalate mg/kg 415 1.31 2.34 ST-05 1.93 4,500 0 
oc 

Dlbenz(a,h)anthracene mg/kg 5/5 2.55 5.58 ST-01 3.61 33 0 
oc 

DibenzofurEin mg/kg 515 1.87 3.04. ST-01 2.04 58 0 
oc 

Diethyl phtlialate mglkg 0/5 0.69 U 0.87 U - 0.74 U 110 0 
oc 

Dimethyl phthalate mg/kg 1/5 0.71 U 0.83 ST-05 0.77 U 53 0 
oc 

Fluoranthene mg/kg 5/5 30.00 77.78 ST-01 72.41 1,200 0 
oc 

Fluorene mglkg 5/5 3.39 6.67 ST-01 3.79 79 0 
oc 

Hexachlorobutadleno mglkg 0/5 0.69 U 0.87 U - 0.74 U 6.2 0 
oc 

lndeno(1,2,3-c,d) pyrene mg/kg 5/5 6.07 11.48 ST-01 10.87 88 0 
oc 

N-Nltrosodlphenylamlno mg/kg 0/5 0.69 U 0.87 U - 0.74 U 11 0 
oc 

Naphthalene mg/kg 5/5 0.93 1.96 ST-04 1.30 170 0 
oc 

Phenanthrene mg/kg 5/5 16.79 37.04 ST-01 27.59 480 0 

oc 

Pyrene mg/kg 5/5 20.71 59.26 ST-01 37.93 1,400 0 
oc 

Total benzofluoranthenes mg/kg 5/5 30.71 67.93 ST-05 61.48 450 0 

oc 
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Table 5-4. continued 

SAMPLE WITH 
No. SAMPLES MINIMUM MAXIMUM MAXIMUM NO.SAMPLES 

DETECTED/ CONCENTRATION CONCENTRATION DETECTED MEDIAN EXCEEDING 
PARAMETER UNIT TOTAL DETECTED DETECTED CONCENTRATION CONCENTRATION CSL CSL 

_Hexachlorobenzene mg/kg 0/5 0.69 U 0.87 U - 0.74 U 2,300 0 
QC 

Total HPAHs mg/kg 5/5 147.4' 350
11 ST-01 314.6 5,300 0 

QC 

Total LPAHs mg/kg 5/5 33.3
11 

64.6
11 ST-01 52.1 780 0 

QC 

2,4-Dlmethylphenol µg/kg 0/5 20 U 20 U - 20 U 29 0 

2-Methylphenol µglkg 0/5 20 U 20 U - 20 U 63 0 

4-Methylphenol µglkg 5/5 25 3,500 ST-02 340 670 2 

Pentachlorophenol µg/kg 0/5 99 U 100 U - 100 U 690 0 

Phenol µg/kg 5/5 110 J 9,700 J ST-01 6,200 J 1,200· 4 

Benzolc acid µglkg 5/5 250 1,100 ST-05 920 650 4 

Benzyl alcohol µgn,g 0/5 20 U 24 U ST-04 20 U 73 0 

NOTES: OC- Organic-carbon normalized. 
U - The analyte was analyzed for, but was not detected above the reported sample 

quantitation limit. 
J - The analyte was positively identified; the associated numerical value is the 

approximate concentration of the analyte in the sample. 
The ?-c" sign indicates that there are non-detected data in the total. Totals are calculated using 
the detection limit, and the "<" sign signifies that the concentration could be lower than reported. 
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Table 5-5. Summary of Concentrations of 
Radioactive Chemistry in Sediment Trap Samples 

No. SAMPLE WITH 
SAMPLES MINIMUM MAXIMUM MAXIMUM 

DETECTED/ CONCENTRATION CONCENTRATION DETECTED MEDIAN 
PARAMETER UNIT TOTAL DETECTED DETECTED CONCENTRATION CONCENTRATION 

Total Organic 
Carbon % 5/5 2.3 2.9 ST-05 2.7 

Total Solids % 5/5 37.9 51.2 ST-03 47.1 

Ammonia- 
Nitrogen mg-N/kg 3/3 93 350 ST-01 340 

Lead-21 O DPM/g 5/5 1.9 2.6 ST-05 2.2 
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Table 5-6. Cleannp Screening Level 
Enrichment Ratios for Sediment Trap Samples 

SAMPLE ID ANALYTE CONCENTRATION UNITS CSL ENRICHMENT RATIO 

HI-ST-01 Benzoic acid 680 µg/kg-dry 650 1.0 

HI-ST-01 Bis(2-ethylhexyl)phthalate 85.19 mg/kg-OC 78 1.1 

HI-ST-01 Phenol 9,700 J µg/kg-dry 1,200 8.1 
- 

HI-ST-02 Mercury 1 mg/kg-dry 0.59 1.7 

HI-ST-02 Phenol 1,900 µg/kg-dry 1,200 1.6 

HI-ST-03 Benzoic acid 920 µg/kg-dry 650 1.4 

HI-ST-03 Phenol 6,200 J µg/kg-dry 1,200 5.2 

HI-ST-04 Benzoic acid 950 µg/kg-dry 650 1.5 

Hl,ST-04 Mercury 2.25 mg/kg-dry 0.59 3.8 

HI-ST-04 Bis(2-ethylhexyl)phthalate 86.96 mg/kg-OC 78 1.1 

HI-ST-05 Benzoic acid 1,100 µg/kg-dry 650 1.7 

HI-ST-05 Phenol 7,400 J µg/kg-dry 1,200 6.2 

,1 

I -, 

r .• 

NOTES: CSL - Cleanup screening level. 

J - The analyte was positively identified; the associated numerical value is 
the approximate concentration of the analyte in the sample. 

OC - Organic-carbon normalized. 
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Table 5-7. Gross Sedimentation Rates for Sediment Trap Data 

GROSS SEDIMENTATION 

NUMBER OF MASS ACCUMULATION ACCIJMULATIDN RATE 
SAMPLE ID WATERWAY DAYS DEPLOYED (g/cm' yr) (cm/yr) 

HI-ST-01 West Waterway 33 19.4 25.74 

HI-ST-02 West Waterway 33 12.6 11.57 

HI-ST:03 East Waterway 50 14.0 19.52 

HI-ST-04 East Waterway 31 26.5 38.82 

HI-ST-05 South End 49 8.9 11.09 
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6.0 SUMMARY 

During the Harbor Island Supplementary Remedial Investigation, surface sediments, 

subsurface sediments, and suspended sediments were collected around Harbor Island and 

analyzed. In addition, current meters were deployed in the West and East Waterways . 

Surface sediments were also collected at reference stations in Carr Inlet and analyzed. 

Sample collection, handling, and analysis were conducted as specified in the project plans 

(EVS and Hart Crowser, 1995a,d), with deviations as documented in the project cruise report 

(EVS and Hart Crowser, 1995b) and appropriate sections of this report. Analytical data were 

validated, and data summaries were revised to incorporate any qualifications of the data. The 

overall data completeness was between 99 and 100 percent, which exceeds the data quality 

objective for the project of 95 percent completeness. 

For analytes on the SMS CSL list, measured concentrations were compared with CSL 

guideline values, and exceedences were noted. In surface sediments, mercury was the 

analyte most often detected at concentrations exceeding the CSL (31 of 61 stations). The 

CSL was exceeded for total PCBs at 9 of 61 stations, copper at 4 stations, zinc at 3 stations, 

one or more P Alis at 2 stations, and arsenic and lead at 1 station each. Tables 2-11, 2-17, 

and 2-23 provide a summary of the exceedences. 

In subsurface core sediments, mercury was the only analyte with a corresponding CSL and 

was detected at concentrations exceeding the CSL in 7 of 30 samples. The seven samples 

were from six stations, and all but one were from upper-level composites. Table 3-3 

provides a summary of the exceedences. 

Sedimentation rates measured by accumulation in the five sediment traps ranged from 

approximately 1 1  cm/yr to 39 cm/yr. Concentrations of mercury, 4-methylphenol, and bis(2- 

ethylhexyl)phthalate exceeded CS Ls in two of five sediment trap samples. Concentrations 

of phenol and benzoic acid exceeded CSLs in four of five sediment trap samples. 

In the East Waterway, 99 percent of the current speeds were less than lOcm/s, and in the 

West Waterway, 90-94 percent were less than JOcm/s. Mean speeds in the West Waterway 

were approximately 1.5-2 times those in the East Waterway. Maximum speeds in the East 

I ' 
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L 
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Waterway were approximately 87 cm/sand 130 cm/s. Maximum speeds measured by the 

two West Waterway current meters were 228 cm/sand 329 cm/s. 
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DATA VALIDATION QUALIFIER CODES 

The following definitions provide brief explanations of the qualifiers assigned to results in 

the data review process. 
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QUALIFIER 

J 

M 

N 

R 

U and Y 

NJ 

UJ 

DEFINITION 

The analyte was positively Identified; the 

associated numerical value Is the approximate 

concentration of the analyte in the sample. 

The spectral match between the detected 

compound spectra and the standard reference 

spectra did not meet all of the acceptance criteria; 

but the compound Is presumed present. 

The analysis indicates the presence of an analyte 

for which there Is presumptive evidence to make a 

"tentative Identification.• 

The sample results are rejected due to serious 

deficiencies in the ability to analyze the sample 

and meet quality control criteria. The presence or 

absence of the analyte cannot be verified. 

The analyte was analyzed for, but was not 

· detected above the reported sample quantttalion 

limit. 

The analysis indicates the presence of an analyte 

that has been "tentatively identifie<f' and the 

associated numerical value represents its 

approximate concentration. 

The analyte was not detected above the reported 

sample quanlitatlon limit. However, the reported 

quantttation limit is approximate and may or may 

not represent the actual limit of quanlitation 

necessary to accurately and precisely measure 

the analyte in the sample. 
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DATA VALIDATION QUALIFIER CODES 

The following definitions provide brief explanations of the qualifiers assigned to results in 

the data review process. 

QUALIFIER 

J 

M 

N 

R 

U and Y 

NJ 

UJ 

DEFINITION 

The analyte was positively identified; the 

associated numerical value is the approximate 

concentration of the analyte in the sample. 

The spectral match between the detected 

compound spectra and the standard reference 

spectra did not meet all of the acceptance criteria; 

but the compound is presumed present. 

The analysis indicates the presence of an analyte 

for which there is presumptive evidence to make a 

"tentative identification." 

The sample results are rejected due to serious 

deficiencies in the ability to analyze the sample 

and meet quality control criteria. The presence or 

absence of the analyte cannot be verified. 

The analyte was analyzed for, but was not 
· detected above the reported sample quantitation 

limit. 

The analysis indicates the presence of an analyte 

that has been "tentatively identified" and the 
associated numerical value represents its 

approximate concentration. 

The analyte was not detected above the reported 

sample quanlilation limit. However, the reported 

quantltation limit is approximate and may or may 

not represent the actual lfmit of quantitation 

necessary to accurately and precisely measure 

the analyte in the sample. 
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Table B-1 - Concentrations of Conventionals in Subsurface Sediment Core Sample 

Sample ID Depth Interval N-Ammonia Total Sulfide 

in Feet in mg/kg Solids . in mg/kg 

in Percent 

CONC QUAL CONC QUAL CONC QUAL 

East Waterway 

HI-EW-01-Sl Oto 2.1 23 63 8.7 J 

HI-EW-Ol-S2 2.l to4.3 23 72 25 J 

HI-EW-Ol-S3 4.3 to 9.3 77 73 22 J 

HI-EW-06-S I Oto 1.7 160 44 720 J 

HI-EW-06-S2 1.7 to 5.2 150 61 210 J 

HI-EW-06-S3 5.2 to 8.8 130 59 22 J 

HI-EW-11-Sl O to l.3 62 54 20 J 

HI-EW-11-S2 l.3 to 5 120 64 54 J 

HI-EW-l l-S3 5 to 8.2 42 78 22 J 

West Waterway 

HI-WW-05-Sl O to 1.4 14 52 420 J 

HI-WW-05-S2 1.4 to 4.7 9.9 72 6.4 J 

HI-WW-05-S3 4.7 to 8 7.6 79 1.6 UJ 

HI-WW-10-Sl O to 2.1 7 55 230 J 

HI-WW-IO-S2 2.1 to 3.8 3.4 76 1200 J 

HI-WW-IO-S3 3.8 to 6.3 12 73 74 J 

HI-WW-18-Sl Oto 1.7 5 59 1200 J 

HI-WW-18-S2 l .7to6.3  25 73 3 J 

HI-WW-18-S3 6.3 to 8 38 76 1.4 J 

HI-WW-27-Sl O to 2.3 7.2 73 32 J 

HI-WW-27-S2 2.3 to 5.2 36 76 24 J 

HI-WW-27-S3 5.2 to 9.1 64 72 7.6 J 

HI-WW-30-Sl O to 1.6 2.7 67 120 J 

HI-WW-30-S2 1.6 to 3.8 6.2 68 60 J 

HI-WW-30-S3 3.8 to 6.5 20 75 120 J 

North Shore 

tn-NS-04-80 (1) 4.2 to 9.4 36 75 45 J 

HI-NS-04-Sl Oto 2.5 3.4 75 8.6 J 

HI-NS-04-S2 2.5 to 4.2 8.1 66 66 J 

HI-NS-04-S3 4.2 to 9.4 32 75 84 J 

tn-NS-08-80 (2) 2.1 to 4.9 II 80 6 J 

HI-NS-08-Sl Oto 2.1 2.1 70 1.8 J 

HI-NS-08-S2 2.1 to 4.9 I I  79 45 J 

tn-NS-08-S3 4.9 to 8.3 47 70 130 J 

(I) tn-NS-04-80 is the duplicate of HI-NS-04-S3 

(2) HI-NS-08-80 .is the duplicate ofHI-NS-08-S2 

U Not detected at indicated detection limit. 

J Estimated value. 
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Table B-2 - Concentrations of Mercury in Subsurface Sediment Core Samples 

Sample ID Depth Interval Mercury 
in Feet in mg/kg 

CONC QUAL 

East Waterway 
HJ-EW-01-SI O to 2.1 0.22 
HJ-EW-01-52 2.1 to 4.3 0.1 
HJ-EW-01-53 4.3 to 9.3 0.06 u 

HJ-EW-06-Sl Oto 1.7 1.73 
HJ-EW-06-S2 1.7 to 5.2 0.69 
HI-EW-06-53 5.2 to 8.8 0.47 
HI-EW-11-SI Oto 1.3 0.44 
HI-EW-1 l-S2 1.3 to 5 0.21 
HI-EW-11-S3 5 to 8.2 0.05 u 

West Waterway 
Hl-WW-05-Sl O to 1.4 0.79 
Hi-WW -05-52 1.4 to 4.7 0.26 
HI-WW-05-S3 4.7 to 8 0.06 u 

HI-WW-10-Sl Oto 2.1 0.77 
HI-WW-10-S2 2.1 to 3.8 0.15 
HI-WW-10-53 3.8 to 6.3 0.06 u 

ID-WW-18-Sl o to 1.7 3.8 
HI-WW-18-S2 1.7 to 6.3 0.16 
HI-WW-18-S3 6.3 to 8 0.06 u 

HI-WW-27-Sl Oto 2.3 0.35 
HI-WW-27-S2 2.3 to 5.2 0.06 u 

HI-WW-27-53 5 .2 to9 . I  0.06 u 

HI-WW-30-Sl O to 1.6 3 
HI-WW-30-S2 1.6 to 3.8 0.07 u 

Hl-WW-30-S3 3.8 to 6.5 0.06 u 

North Shore 
lll-NS-04-80 4.2 to 9.4 0.06 u 

Hl-NS-04-Sl o to 2.5 0.26 
HI-NS-04-52 2.5 to 4.2 0.06 u 

HI-NS-04-S3 4.2 to 9.4 0.06 u 

HI-NS-08-80 2 . l t o 4 . 9  0.06 u 

HI-NS-08-Sl O to 2.1 0.82 
HI-NS-08-52 2.1 to 4.9 0.06 u 

HI-NS-08-S3 4.9 to 8.3 0.08 

U Not detected at indicated detection limit. 
J Estimated value. 
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DATA VALIDATION QUALIFIER CODES 

The following definitions provide brief explanations of the qualifiers assigned to results in 

the data review process. 

QUALIFIER 

J 

M 

N 

R 

U and Y 

NJ 

UJ 

DEFINITION 

The analyte was positively identified; the 
associated numerical value is the approximate 
concentration of the analyte in the sample. 

The spectral match between the detected 
compound spectra and the standard reference 
spectra did not meet all of the acceptance criteria; 
but the compound is presumed present. 

The analysis indicates the presence of an analyte 
for which there is presumptive evidence to make a 
"tentative identification." 

The sample results are rejected due to serious 
deficiencies in the ability to analyze the sample 
and meet quality control criteria. The presence or 
absence of the analyte cannot be verified. 

The analyte was analyzed for, but was not 
· detected above the reported sample quantitation 

limit. 

The analysis indicates the presence of an analyte 
that has been "tentatively identified" and the 
associated numerical value represents· its 
approximate concentration. 

The analyte was not detected above the reported 
sample quantitation limit. However, the reported 
quantitation limit is approximate and may or may 
not represent the actual limit of quantitation 
necessary to accurately and precisely measure 
the analyte in the sample. 
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Table C-1 - Concentrations of Conventionals in Natural Recovery Subsurface Core Samples 

Sample ID Depth Interval Tola! Organic Total 
in cm Carbon Solids 

in Percent in Percent 
CONC QUAL CONC QUAL 

West Waterway 

HI-NR-01-S-l Oto 2 2.7 52 
HI-NR-01-S-2 2 to 4 2 57 
HI-NR-01-S-3 4 to 6 2 54 
HI-NR-01-S-4 6 to 8 2.2 55 

HI-NR-01-S-5 8 to 10 2.1 56 
HI-NR-01-S-6 JO to 12 NA 59 
HI-NR-01-S-7 12 to 14 NA 59 

Hl-NR-01-S-8 14 to 16 NA 56 
HI-NR-01-S-9 16 to 18 NA 58 
HI-NR-OJ-S-12 22 to 24 NA 56 
Hl-NR-01-S-15 28 to 30 NA 46 
Hl-NR-01-S-16 30 to 32 NA 56 
HI-NR-Ol-S-18 34 to 36 NA 59 
HI-NR-Ol-S-19 36 to 38 NA 60 
Hl-NR-01-S-22 42 to 44 NA 66 
HI-NR-OJ-S-25 48 to 50 NA 68 
Hl-NR-01-S-28 54 to 56 NA 73 
HI-NR-OJ-S-31 60 to 62 NA 71 
HI-NR-OI-S-38 74 to 76 NA 75 
Hl-NR-OI-S-39 76 to 78 NA 75 
HI-NR-0 1-S-45 88 to 90 NA 72 
Hl-NR-OJ-S-46 36 to 38 NA 61.8 
Hl-NR-Ol-S-47 30 to 32 NA 45 
HI-NR-02-S-I Oto 2 1 .4 64 
HI-NR-02-S-2 2 to 4 1.8 61 
HI-NR-02-S-3 4 to 6 1.9 57 
HI-NR-02-S-4 6 to 8 1.7 56 
HI-NR-02-S-5 8 to IO 2.2 55 

HI-NR-02-S-6 JO to 12 NA 54 
Hl-NR-02-S-7 12 to 14 NA 55 
Hl-NR-02-S-8 14 to 16 NA 65 
HI-NR-02-S-9 16 to 18 NA 64 
HJ-NR-02-S-12 22 to 24 NA 57 
HI-NR-02-S-15 28 to 30 NA 58.4 
HJ-NR-02-S-16 30 to 32 NA 58 
HI-NR-02-S-l 9 36 to 38 NA 66 
HI-NR-02-S-22 42 to 44 NA 73 
HI-NR-02-S-25 48 to 50 NA 78 
Hl-NR-02-S-28 54 to 56 NA 79 
Hl-NR-02-S-3 I 60 to 62 NA 79 
HI-NR-02-S-38 74 to 76 NA 79 
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Table C-1 - Concentrations ofConventionals in Natural Recovery Subsurface Core Samples 

Sample ID Depth Interval Total Organic Total 

in cm Carbon Solids 

in Percent in Percent 

CONC QUAL CONC QUAL 

HI-NR-02-S-39 76 to 78 NA 82 

HI-NR-02-S-45 88 to 90 NA 81 

HI-NR-02-S-46 28 to 30 NA 58.5 

Hl-NR-02-S-47 30 to 32 NA 40 

East Waterway NA 

Hl-NR-03-S-1 Oto 2 2.2 50 

Hl-NR-03-S-2 2 to 4 1.8 50 

Hl-NR-03-S-3 4 to 6 2 52 

Hl-NR-03-S-4 6 to 8 1.7 55 

HI-NR-03-S-5 8 to 10 1.5 61 

Hl-NR-03-S-6 10 to 12 NA 60 

Hl-NR-03-S-7 12 to 14 NA 63 

Hl-NR-03-S-8 14 to 16 NA 69 

HI-NR-03-S-9 16 to 18 NA 66 

HI-NR-03-S-12 22 to 24 NA 40 

HI-NR-03-S-15 28 to 30 NA 57.2 

Hl-NR-03-S-16 30 to 32 NA 51 

Hl-NR-03-S-19 36 to 38 NA 48 

HI-NR-03-S-22 42 to 44 NA 41 

Hl-NR-03-S-25 48 to 50 NA 46 

HI-NR-03-S-28 54 to 56 NA 47 

Hl-NR-03-S-3 l 60 to 62 NA 46 

HI-NR-03-S-38 74 to 76 NA 38 

Hl-NR-03-S-39 76 to 78 NA 48 

HI-NR-03-S-45 88 to 90 NA 48 

HI-NR-03-S-46 28 to 30 NA 57.6 

HI-NR-03-S-47 30 to 32 NA 49 

HI-NR-04-S-l Oto 2 2.3 48 

Hl-NR-04-S-2 2 to 4 2.2 54 

Hl-NR-04-S-3 4 to 6 2.7 55 

HI-NR-04-S-4 6 to 8 2.5 54 

Hl-NR-04-S-5 8 to 10 2.7 56 

HI-NR-04-S-6 10 to 12 NA 60 

Hl-NR-04-S-7 12 to 14 NA 67 

HI-NR-04-S-8 14 to 16 NA 63 

HI-NR-04-S-9 16 to 18 NA 60 

HI-NR-04-S-12 22 to 24 NA 45 

HI-NR-04-S-15 28 to 30 NA 56.7 

HI-NR-04-S-16 30 to 32 NA 59 

HI-NR-04-S-19 36 to 38 NA 55 

HI-NR-04-S-22 42 to 44 NA 45 

HI-NR-04-S-25 48 to 50 NA 43 

HI-NR-04-S-28 54 to 56 NA 44 
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Table C-1 - Concentrations of Conventionals in Natural Recovery Subsurface Core Samples 

Sample ID Depth Interval Total Organic Total 

in cm Carbon Solids 

in Percent in Percent 

CONC QUAL CONC QUAL 

HI-NR-04-S-3 l 60 to 62 NA 42 

HI-NR-04-S-3 8 74 to 76 NA 54 

HI-NR-04-S-39 76 to 78 NA 56 

HI-NR-04-S-45 88 to 90 NA 55 

HI-NR-04-S-46 28 to 30 NA 58.2 

HI-NR-04-S-47 30 to 32 NA 60 

NA 

NA Not analyzed. 

Page 3 of 3 
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Table C-2 - Concentrations ofCesiurn-137 and Lead-210 in Natural Recovery Subsurface Core Samples 

Sample ID Depth Interval Cesium-137 Lead-210 

in cm inDPM/g in DPM/g 

CONC QUAL CONC QUAL 

West Waterway 

HI-NR-01-S-l Oto 2 0.2 2.5 

HI-NR-01-S-2 2 to 4 0.25 2.7 

HI-NR-01-S-3 4 to 6 0.3 2.3 

HI-NR-01-S-4 6 to 8 0.25 2.2 

HI-NR-01-S-5 8 to 10 0.32 2.4 

HI-NR-01-S-6 10 to 12 0.41 1.5 

HI-NR-01-S-7 12 to 14 0.43 1 .8  

HI-NR-0 l -S-8 14 to 16 0.23 2.1 

HI-NR-01-S-9 16 to 18 0.22 1.7 

HI-NR-01-S-12 22 to 24 0.42 2 

HI-NR-01-S-16 30 to 32 0.4 1.4 

HI-NR-01-S-18 34 to 36 0.22 1.3 

HI-NR-01-S-22 42 to 44 0 .1  u 1 .4 

HI-NR-01-S-25 48 to 50 0.1 u 1.2 

Hl-NR-01-S-28 54 to 56 0.1 u 1.2 

HI-NR-01-S-3 I 60 to 62 0.1 u 1.1 

HI-NR-01-S-39 76 to 78 0.1 u 1 

HI-NR-01-S-45 88 to 90 0 .1  u 1.3 

HI-NR-01-S-47 30 to 32 0.46 1 .3  

HI-NR-02-S-l Oto 2 0.1 1.3 

HI-NR-02-S-2 2 to 4 0 .19 1.5 

HI-NR-02-S-3 4 to 6 0.21 2 

HI-NR-02-S-4 6 to 8 0.45 1.9 

HI-NR-02-S-5 8 to JO 0.33 I . 9 

HI-NR-02-S-6 IO to 12 0.44 1.7 

Hl-NR-02-S- 7 12 to 14 0.42 1.5 

HI-NR-02-S-8 14 to 16 0.33 1 .7  

Hl-NR-02-S-9 16 to 18 0.28 1.7 

HI-NR-02-S-12 22 to 24 0.41 1.5 

HI-NR-02-S-16 30 to 32 0.23 1.8 

HI-NR-02-S-19 36 to 38 0 . 13  1.1 

HI-NR-02-S-22 42 to 44 0.1 u 1.3 

HI-NR-02-S-25 48 to 50 0. 1  u 1  

HI-NR-02-S-28 54 to 56 0.1 u 1.4 

HI-NR-02-S-3 l 60 to 62 0.1 u 1.2 

HI-NR-02-S-39 76 to 78 0 . 1  u 1.2 

HI-NR-02-S-45 88 to 90 0.1 u 1.3 

HI-NR-02-S-47 30 to 32 0.22 1.3 

East Waterway 

HI-NR-03-S-l Oto 2 0.26 1 .8 

HI-NR-03-S-2 2 to 4 0.39 2.1 

HI-NR-03-S-3 4 to 6 0.4 2 

HI-NR-03-S-4 6 to 8 0.43 1.8 
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Table C-2 - Concentrations ofCesium-137 and Lead-210 in Natural Recovery Subsurface Core Samples 

Sample ID Depth Interval Cesium-137 Lead-210 

in cm in DPM/g inDPM/g 

CONC QUAL CONC QUAL 

HI-NR:03-S-5 8 to 10 0.25 1.3 

HI-NR-03-S-6 10 to 12 0.17 1.2 

HI-NR-03-S-7 12 to 14 0.15 1 

HI-NR-03-S-8 14 to 16 0.1 u 0.73 

HI-NR-03-S-9 16 to 18 0.18 I 

HI-NR-03-S-12 22 to 24 0.79 1.4 

HI-NR-03-S-16 30 to 32 0.52 l.2 

HI-NR-03-S-19 36 to 38 0.73 2.1 

HI-NR-03-S-22 42 to 44 0.74 2 

HI-NR-03-S-25 48 to 50 0.71 1.7 

HI-NR-03-S-28 54 to 56 1.5 1.5 

HI-NR-03-S-3 l 60 to 62 1.7 1.4 

HI-NR-03-S-39 76 to 78 1.1 1.2 

HI-NR-03-S-45 88 to 90 0.25 1.3 

Hl-NR-03-S-47 30 to 32 0.56 1.4 

HI-NR-04-S-l Oto 2 0.5 2.5 

Hl-NR-04-S-2 2 to 4 0.39 1.6 

HI-NR-04-S-3 4 to 6 0.59 1.6 

HI-NR-04-S-4 6 to 8 0.65 1.2 

HI-NR-04-S-5 8 to JO 0.53 l.2 

HI-NR-04-S-6 JO to 12 0.45 1.1 

HI-NR-04-S-7 12 to 14 0.1 u 0.71 

Hl-NR-04-S-8 14 to 16 0.14 0.73 

HI-NR-04-S-9 16 to 18 0.18 1.2 

HI-NR-04-S-12 22 to 24 1.2 1.6 

HI-NR-04-S-16 30 to 32 0.52 1.3 

Hl-NR-04-S-19 36 to 38 0.83 1.2 

HI-NR-04-S-22 42 to 44 1.3 1.4 

Hl-NR-04-S-25 48 to 50 0.9 1.2 

HI-NR-04-S-28 54 to 56 0.76 1.6 

HI-NR-04-S-3 l 60 to 62 0.53 I.I 

Hl-NR-04-S-39 76 to 78 0.1 u I 

Hl-NR-04-S-45 88 to 90 0.1 u 1.2 

Hl-NR-04-S-47 30 to 32 0.44 1.5 

U Not detected at indicated detection limit. 
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DATA VALIDATION QUALIFIER CODES 

The following definitions provide brief explanations of the qualifiers assigned to results in 

the data review process. 

L, 

I 
' - ·  

QUALIFIER 

J 

M 

N 

R 

U andY 

NJ 

UJ 

DEFINmON 

The analyte was positively Identified; the 
associated numerical value is the approximate 
concentration of the analyte in the sample. 

The spectral match between the detected 
compound spectra and the standard reference 
spectra did not meet all of the acceptance criteria; 
but the compound is presumed present 

The analysis Indicates the presence of an analyle 
for which there Is presumptive evidence to make a 
"tentative identification.' 

The sample results are rejected due to serious 
deficiencies in the ability to analyze the sample 
and meet quality control criteria. The presence or 
absence of the analyte cannot be verified. 

The analyle was analyzed for, but was not 
· detected above the reported sample quantltalion 
llmit. 

The analysis indicates the presence of an analyte 
that has been "tentatively identified" and the 
associated numerical value represents its 
approximate concentration. 

The analyle was not detected above the reported 
sample quantitation limit. However, the reported 
quantitalion limit Is approximate and may or may 
not represent the actual limit of quantitalion 
necessary to accurately and precisely measure 
the analyle in the sample. 
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Table D-6 - TBT Analytical Results for Natural Recovery Sediment Trap Samples 

Sample ID Sampling Concentrations in µg/kg (ppb) 
Date Butyl Tin Dibutyl Tin Tributyl Tin 

CONC QUAL CONC QUAL CONC QUAL 

ST-01 05/16/95 86 260 860 
ST-02 05/16/95 120 420 1100 
ST-03 05/16/95 130 u 290 600 
ST-04 05/17/95 69 120 580 
ST-05 05/17/95 120 180 470 

Notes: 

U Not detected at indicated detection limit. 
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MATERIAL DESCRIPTION I 
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MATERIAL DESCRIPTION 
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MATERIAL DESCRIPTION 

Clayey, very silty SAND 

Remarks: Project: Harbor Island Sediments 

rr 
- 

J-4300 
.. Figure 47 !' 

• 
:,CRowsER t 

HI-SHELL000558



l 
l 

- ,  

I  
j  

. .  ,  

-  -, 

- ' 

- l 

PIPET ANALYSIS TEST REPORT 

.5 
. .  5  .s .E 

.s .5 � ; �  s  g  
0  

;I  !l  �  100 � N - 

- ii 
! 

ii �!', 
90 

:, 

! 
' 80 

� i 

70 !· 

ii 
! 

a:: i \ 
w 60 

i 

\ 
z 

! 
U:: ! 
I- 50 ' 
z 

i 
w 

' 
o i 
a:: 
w 40 
0.. ! 

' ! 
I\. 

30 
1 

'- 

I I'- 
20 ' 

\ � �  
i  

I',,.  I,,,.  
10 

i  

I  
0 

100 10 1 0.1 0.01 0.001 
GRAIN SIZE - mm 

% +75mm % GRAVEL %SAND % S I L T  %CLAY 
2% 56% 27% 15% 

Sample Number: Sample Depth: Sample Matrix: Natural Moisture: 
HI-WW-21 O - 1 0  cm Sediment 69.23% ! 

MATERIAL DESCRIPTION 
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MATERIAL DESCRIPTION I 

Clayey, silty SAND . 
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MATERIAL DESCRIPTION 

Clayey, silty SAND 

Remarks: Project: Harbor Island Sediments 
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.. Figure 40 
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GRAIN SIZE - mm 
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Sample Number: Sample Depth: Sample Matrix: Natural Moisture: 11 
HI-WW-28 o - 1 0  cm Sediment 53.97% 

11 MATERIAL DESCRIPTION 

Slightly clayey, Silty SAND 

Remarks: Project: Harbor Island Sediments 
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Sample Number: Sample Depth: Sample Matrix: Natural Moisture: 
HI-WW-29 o - 1 0  cm Sediment 39.42% �- 

MATERIAL DESCRIPTION 

Slightly clayey, silty SAND 

Remarks: Project: Harbor Island Sediments 
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I GRAIN SIZE - mm 

%+75mm % GRAVEL %SAND %SILT % CLAY 
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Sample Number: Sample Depth: Sample Matrix: Natural Moisture: 

HI-WW-30 0 - 1 0  cm Sediment 58.79% I 

MATERIAL DESCRIPTION 

l Slightly clayey, very silty SAND 

Remarks: Projei::t: Harbor Island Sediments 
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.. Figure 46 
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GRAIN SIZE - mm 

%+75mm % GRAVEL %SAND %SILT %CLAY 
0% 53% 31% 16% 

Sample Number: Sample Depth: Sample Matrix: Natural Moisture: 
HI-WW-31 o - 1 0  cm Sediment 64.23% 

MATERIAL DESCRIPTION 

Clayey, very silty SAND 

Remarks: Project: Harbor Island Sediments I 
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Sample Number: Sample Depth: . Sample Matrix: Natural Moisture: j' 

HI-WW-32 o - 1 0  cm Sediment 50.73% l, 

..:: 

MATERIAL DESCRIPTION I 

Clayey, Yery sandy SILT 
J. 

' 
Remarks: Project: Harbor Island Sediments 
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GRAIN SIZE - mm 

%+75mm % GRAVEL %SAND %SILT %CLAY 

1% 74% 17% 8% 

Sample Number: Sample Depth: Sample Matrix: Natural Moisture: 

HI-WW-62 0 - 1 0  cm Sediment 47.40% 

MATERIAL DESCRIPTION 

Slightly clayey, silty SAND 

Remarks: Project: Harbor Island Sediments 
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GRAIN SIZE - mm 

%+75mm % GRAVEL %SAND %SILT %CLAY 

2% 71% 20% 7% I 

Sample Number: sample Depth: Sample Matrix: Natural Moisture: T 

HI-WW-63 0 - 1 0  cm Sediment 53.85% 
I 

' 

MATERIAL DESCRIPTION I 

Slightly clayey, silty SAND 

Remarks: Project: Harbor Island Sediments 
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GRAIN SIZE - mm 

%+75mm % GRAVEL %SAND %SILT %CLAY 
0% 54% 31% 15% 

Sample Number: Sample Depth: Sample Matrix: Natural Moisture: 
HI-WW-64 o - 1 0  cm Sediment 60.31% 

MATERIAL DESCRIPTION 

Clayey, very silty SAND 

Remarks: Project: Harbor Island Sediments 
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Project: Harbor Island Sediments 
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GRAIN SIZE - mm 

Clayey, very silty SAND 

MATERIAL DESCRIPTION 
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GRAIN SIZE - mm 

I 
I %+75mm %GRAVEL %SAND %SILT %CLAY I  
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Sample Number: Sample Depth: Sample Matrix: Natural Moisture: 
HI-WW-65T1 0 - 1 0  cm Sediment 59.59% 

MATERIAL DESCRIPTION 

Clayey, very silty SAND 

Remarks: Project: Harbor Island Sediments 
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Sample Number: Sample Depth: Sample Matrix: Natural Moisture: "t 
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MATERIAL DESCRIPTION 
Clayey, very silly SAND .I 

Remarks: Project: Harbor Island Sediments 
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GRAIN SIZE - mm 

%+75mm %GRAVEL %SAND %SILT %CLAY 

5% 31% 52% 12% 

Sample Number: Sample Depth: Sample Matrix: Natural Moisture: 

HI-WW-66 o - 1 0  cm Sediment 53.40% 
- 

MATERIAL DESCRIPTION 

Clayey, very sandy SILT 

Remarks: Project: Harbor Island Sediments 
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GRAIN SIZE - mm 

%+75mm %GRAVEL %SAND % SILT %CLAY 

0% 25% 53% 22% 

Sample Number: Sample Depth: Sample Matrix: Natural Moisture: 

HI-EW-01 o - 1 0  cm Sediment 102.74% 

I I 
MATERIAL DESCRIPTION 

I I Claye}'., sand}'. SILT 

Remarks: Project: Harbor Island Sediments 
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11 MATERIAL DESCRIPTION 
Clayey, very sandy SILT .. 

Remarks: Project: Harbor Island Sediments 11 
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GRAIN SIZE - mm 

%+75mm %GRAVEL %SAND %SILT %CLAY 
0% 43% 35% 22% 

Sample Number: Sample Depth: Sample Matrix: Natural Moisture: 
HI-EW-03 0 - 1 0  cm Sediment 78.92% 

MATERIAL DESCRIPTION 

Clayey, very sandy SILT 

Remarks: Project: Harbor Island Sediments 
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GRAIN SIZE· mm 

% +75mm % GRAVEL %SAND %SILT %CLAY 

0% 18% 52% 30% 
' 

Sample Number: Sample Depth: Sample Matrix: Natural Moisture: 

HI-EW-04 O - 1 0  cm Sediment 108.53% 

., 

MATERIAL DESCRIPTION 

Sandy, very clayey SILT 

Remarks: Project: Harbor Island Sediments 
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GRAIN SIZE - mm 

% +75mm % GRAVEL %SAND %SILT %CLAY 
0% 18% 50% 32% 

Sample Number: Sample Depth: Sample Matrix: Natural Moisture: 
HI-EW-05 0 - 1 0  cm Sediment 100.71% 

MATERIAL DESCRIPTION 

Sandy, very clayey SILT 

Remarks: Project: Harbor Island Sediments 
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l GRAIN SIZE- mm 

%+75mm % GRAVEL %SAND % SILT %CLAY 
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Sample Number: Sample Depth: Sample Matrix: Natural Moisture: 

HI-EW-06 0 - 1 0  cm Sediment 103.71% [ 

MATERIAL DESCRIPTION 

I Sandy, clayey SILT 

Remarks: Project: Harbor Island Sediments 
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GRAIN SIZE. mm 

%+75mm %GRAVEL %SAND %SILT %CLAY 
2% 41% 36% 21% 

Sample Number: Sample Depth: Sample Matrix: Natural Moisture: 
HI-EW-07 O - 1 0  cm Sediment 74.63% 

MATERIAL DESCRIPTION 

Clayey, very sandy SILT 

Remarks: Project: Harbor Island Sediments 
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1[ MATERIAL DESCRIPTION 
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MATERIAL DESCRIPTION 

Clayey, very sandy SILT 
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MATERIAL DESCRIPTION 

Clayey, ve'ry sandy SILT 

Remarks: Project: Harbor Island Sediments 
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MATERIAL DESCRIPTION 

Clayey, sandy SILT 
Remarks: Project: Harbor Island Sediments 
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Sample Number: Sample Depth: Sample Matrix: Natural Moisture: I 
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MATERIAL DESCRIPTION I 

- Sligtitly clayey, silty SAND 
.. 
- 

Remarks: Project: Harbor Island Sediments '·i 
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Sample Number: Sample Depth: Sample Matrix: Natural Moisture: 
HI-NS-03 o - 1 0  cm Sediment 47.64% 

MATERIAL DESCRIPTION 
Slightly clayey, silty SAND 

Remarks: Project: Harbor Island Sediments 
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GRAIN SIZE. mm 

%+75mm % GRAVEL %SAND %SILT %CLAY 

0% 67% 26% 7% 

Sample Number: Sample Depth: Sample Matrix: Natural Moisture: 
,, 

HI-NS-04 O • 10 cm Sediment 57.51 % 

MATERIAL DESCRIPTION 

Slightly clayey' silty SAND 

Remarks: Projecf: Harbor Island Sediments 

r 

I 
- 

J-4249-03 
.. 

I 
Figure 15  i  

•  'OWwSER I  
i  

HI-SHELL000594



. ! 

·"1 

j 

, - - 1 ,  

_/ 

--•  

_j 

- _J 

PIPET ANALYSIS TEST REPORT 

.5 
c .. .5 

.5 .5 � " ·- 
s s � 0 

l! !I � � 100 � "' - ; � 
. .  

�� 

90 \ 

80 \. 
, 

I 

70 
i 

0:: 60 \ 
UJ 

\ 
z 

u:: 
I- 50 z 

' UJ 
o 
0:: 
UJ 40 
a. 

30 

� 
20 

" ]'-.... 10 
� ..... 

r---. 

0 

100 10 1 0.1 0.01 0.001 

GRAIN SIZE • mm 

%+75mm %GRAVEL %SAND %SILT %CLAY 
0% 70% 23%- 7% 

Sample Number: Sample Depth: Sample Matrix: Natural Moisture: 
HI-NS-05 o - 1 0  cm Sediment 48.41% 

MATERIAL DESCRIPTION 

Slightly clayey, silty SAND 

Remarks: Project: Harbor Island Sediments 
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Sample Number: Sample Depth: Sample Matrix: Natural Moisture: IJ 
HI-NS-05T1 O - 10 cm Sediment 46.41% 
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�Ii MATERIAL DESCRIPTION 

Slightly clayey, silty SAND 
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Remarks: Project: Harbor Island Sediments f( 
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Sample Number: Sample Depth: Sample Matrix: Natural Moisture: 

HI-NS-05T2 o - 1 0  cm Sediment 48.41% 

MATERIAL DESCRIPTION 

Slightly clayey, silty SAND 

Remarks: Project: Harbor Island Sediments 
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GRAIN SIZE. mm 

%+75mm % GRAVEL %SAND o/o SILT %CLAY 1 1  
0% 58% 32% 10% ' '  

'ii Sample Number: Sample Depth: Sample Matrix: Natural Moisture: 

HI-NS-06 O - 1 0  cm Sediment 56.23% 

. r 
MATERIAL DESCRIPTION 1. 

Slightly clayey, very silty SAND -· 

Remarks: Project: Harbor Island Sediments Ji 
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GRAIN SIZE - mm 

%+75mm % GRAVEL %SAND %SILT %CLAY 
0% 75% 19% 6% 

Sample Number. Sample Depth: Sample Matrix: Natural Moisture: 
HI-NS-07 0 - 1 0  cm Sediment 49.16% 
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MATERIAL DESCRIPTION 

Slightly clayey, silty SAND 

Remarks: Project: Harbor Island Sediments 
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. 
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MATERIAL DESCRIPTION 

Slightly clayey, silty SAND 

Remarks: Project: Harbor Island secnnents 
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GRAIN SIZE - mm 

%+75mm % GRAVEL %SAND %SILT %CLAY 
0% 64% 26% 10% 

Sample Number: Sample Depth: Sample Matrix: Natural Moisture: 
HI-NS-09 0 - 1 0  cm Sediment 59.13% 

MATERIAL DESCRIPTION 

Slightly clayey, silty SAND 

Remarks: Project: Harbor Island Sediments 
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GRAIN SIZE • mm 

% +75mm %GRAVEL %SAND %SILT %CLAY I 
0% 45% 39% 16% I 

Sample Number: Sample Depth: Sample Matrix: Natural Moisture: I 

HI-NS-12 O - 1 0  cm Sediment 73.16% I 

MATERIAL DESCRIPTION I 

Clayey, very sandy SILT ' 

Remarks: Project: Harbor Island Sediments 
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- J-4300 - Figure 21 
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GRAIN SIZE • mm 

%+75mm % GRAVEL %SAND %SILT %CLAY l 0% 43% 40% 17% 

l Sample Number: Sample Depth: Sample Matrix: Natural Moisture: 

HI-NS-14 0 - 1 0  cm Sediment 116.63% 

� MATERIAL DESCRIPTION 

Clayey, very sandy SILT I 

Remarks: Project: Harbor Island Sediments 
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%+75mm %GRAVEL %SAND %SILT %CLAY 
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I  

Sample Number: Sample Depth: Sample Matrix: Natural Moisture: 
HI-NS-15 O - 1 0  cm Sediment 69.77% 

MATERIAL DESCRIPTION 
I 

Clayey, very sandy SILT I 
I 

Remarks: Project: Harbor Island Sediments ' 
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Sample Number: Sample Depth: Sample Matrix: Natural Moisture: 

HI-NS-16 0 - 1 0  cm Sediment 46.54% 
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MATERIAL DESCRIPTION 

Slightly clayey, silty SAND 

Remarks: Project: Harbor Island Sediments 
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Laboratory Testing Program Summary 
Hart Crowser Samples 

Harbor Island 

J-4249;03 

Sample Shipment/Storage 

The Hart Crowser Laboratory received a total of 45 sediment samples from March 15 to April 
6, 1995. All samples were logged into the Hart Crowser sample management refrigerators. 
The samples were relinquished in the lab by Hart Crowser field representatives to a Hart 
Crowser laboratory representative. The lab returned all samples to the refrigerators after 
removing test aliquots. 

Quality Control 

According to PESP protocol, the laboratory ran two samples in triplicate: 

.- HI-WW-27-Sl; and 
.- HI-WW-18-S3. 

The results were as follows: 

Sample ID % Gravel % Sand % Silt % Clay 

HI-WW-27-Sl 0% 59% 3 1% 10% 

HI-WW-27-SITI 0% 59% 32% 9% 

HI-WW-27-S I T2 0% 59% 31% 10% 

HI-WW-18-S3 0% 91% 8% 1% 

. HI-WW-18-SJTI 0% 91% 9% 0% 

HI-WW-18-S3T2 0% 90% 8% 2% 

We observed the following quality control issues, and took the corrective actions based on 
PESP protocol: 

.- Moisture content results indicate a dry weight of the fine-grained material above 25g 
on the following samples: 

• HI-EW-01; 
HI-EW-06; and 

• HI-WW-10. 

HI-SHELL000608
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Tests were re-run with a smaller aliquot, results were within project requirements. 

The difference between the sum of the weights of all the coarse size fractions and the 
initial weight of the coarse fraction was greater than I% for the following sample: 

• HI-NS-08-S 1 

' : 

"1 

_J 

The sample was oven dried and re-sieved. Test results were within project 
requirements. 

We observed flocculation of the fines in the following samples: 

• HI-EW-01; and 
• HI-EW-06. 

We increased the volume of dispersant from 10 to 20 ml. Flocculation was not 
observed in the tests with 20 ml of dispersant. 
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GRAIN SIZE - mm 

% +75mm % GRAVEL %SAND %SILT %CLAY 
0% 25% 53% 22% 

Sample Number: Sample Depth: Sample Mattix: Natural Moisture: 
HI-EW-01 O - 10 cm Sediment 102.74% 

MATERIAL DESCRIPTION 

Clayey, sandy SILT 

Remarks: Project: Harbor Island Sediments 
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- Figure 1 

··- 

·-·-·· 

HI-SHELL000610



! 

i 

1 1  

1 1  

I I  

1 1  

1 1  

11  

I I  

11  

11  

1 1  

11  

11  

11 

11 

JI 

_I 

PIPET ANALYSIS TEST REPORT 1 

.  5  .5 .5 
I 

.5 .5 ; � � ill 
0 

i 
8 � 

100 
� N ;t li 

...... 

' 
I 

90 

80 
\ 

\ 
70 

\ 
0:: 60 w 
z u:: 
f-- 50 z 
ui 
o 
0:: 
w 40 
0. 

30 
� 

' 20 
' 

10  
-, 

,........_ 

-· 
0 

100 10 1 0.1 0.01 0.001 

GRAIN SIZE· mm 

% +75mm %GRAVEL %SAND %SILT %CLAY I  
0% 60% 33% 7% 

Sample Number: Sample Depth: Sample Matrix: Natural Moisture: I 
HI-EW-01-S3 4.3' • 9.3' Sediment 34.54% 

MATERIAL DESCRIPTION I 
Slightly clayey, very silty SAND 

Remarks: Project: Harbor Island Sediments 
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PIPET ANALYSIS TEST REPORT 
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%+75mm % GRAVEL %SAND % SILT %CLAY 
0% 20% 52% 28% 

Sample Number: Sample Depth: Sample Matrix: Natural Moisture: 
Hl·EW-06 O .  10 cm Sediment 103.71% 

MATERIAL DESCRIPTION 
Sandy, clayey SILT 

Remarks: Project: Harbor Island Sediments 
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Figure 5 
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GRAIN SIZE - mm 

%+75mm % GRAVEL %SAND %SILT %CLAY 

0% 13% 60% 27% 

Sample Number: Sample Depth: Sample Matrix: Natural Moisture: 

HI-EW-06-S1 0 .0 '-1 .7 '  Sediment 124.20% 

MATERIAL DESCRIPTION 

Sandy, clayey SILT 
- 

Remarks: Project: Harbor Island Sediments 
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GRAIN SIZE - mm 

% +75mm % GRAVEL %SAND % SILT %CLAY 

0% 3% 62% 35% 

Sample Number: sample Depth: Sample Matrix: Natural Moisture: 

HI-EW-06-S2 1.7' • 5.2' Sediment 63.62% 

I I 
MATERIAL DESCRIPTION 

I I Very clayey SILT 

Remarks: Project: Harbor Island Sediments 
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Figure 7 
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Sample Number: Sample Depth: Sample Matrix: Natural Moisture: 

HI-EW-06-S3 5.2' - 8.8' Sediment 65.91% 

I  I  
MATERIAL DESCRIPTION I 

I Very clayey SILT I 
Remarks: Project: Harbor Island Sediments 
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Sample Number: Sample Depth: Sample Matrix: Natural Moisture: 
HI-EW-11 0 - 10 cm Sediment 81.56% 

MATERIAL DESCRIPTION 

Clayey, very sandy SILT 
Remarks: Project: Harbor Island Sediments 
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0% 5% 40% 55% 

Sample Number: Sample Depth: Sample Matrix: Natural Moisture: 

HI-EW-11-S1 0.0' - 1.3' Sediment 82.40% 

MATERIAL DESCRIPTION 

Slightly sandy, very silty CLAY 

Remarks: Project: Harbor Island Sediments 
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GRAIN SIZE - mm 

% GRAVEL %SAND %SILT %CLAY 

0% 43% 40% 17% 

Sample Depth: Sample Matrix: Natural Moisture: 

1.3' - 5.0' Sediment 46.01% 

MATERIAL DESCRIPTION 

Clayey, very sandy SILT 
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Remarks: Project: Harbor Island Sediments 
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GRAIN SIZE • mm 

%+75mm % GRAVEL %SAND %SILT %CLAY 

0% 76% 21% 3% 

Sample Number: Sample Depth: Sample Matrix: Natural Moisture: 
' 

HI-EW-11-S3 5.0' - 8.2' Sediment 28.39% 

I I 
MATERIAL DESCRIPTION 

I I Silty SAND 

Remarks: Project: Harbor Island Sediments 
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Sample Number: Sample Depth: Sample Matrix: Natural Moisture: 
HI-EW-60 O - 1 0  cm Sediment 89.82% 

MATERIAL DESCRIPTION 

Clayey, sandy SILT 
Remarks: Project: Harbor Island Sediments 
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Sample Number: Sample Depth: Sample Matrix: Natural Moisture: 

HI-EW-61 O - 10 cm Sediment 108.73% 
< 

MATERIAL DESCRIPTION 
' 

Sandy, clayey SILT 

Remarks: Project: Harbor Island Sediments 
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Sample Number: Sample Depth: Sample Matrix: Natural Moisture: 
HI-NS-04 o - 10 cm Sediment 57.51% 

MATERIAL DESCRIPTION 

Slightly clayey, silty SAND 
Remarks: Project: Harbor Island Sediments 
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% +75mm % GRAVEL %SAND % SILT %CLAY 
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Sample Number: Sample Depth: Sample Matrix: Natural Moisture: 
; 

HI-NS-04-S1 0.0' • 2.5' Sediment 31.12% 

MATERIAL DESCRIPTION 
' 

Slightly clayey, silty SAND 

Remarks: Project: Harbor Island Sediments 
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Sample Number: Sample Depth: Sample Matrix: Natural Moisture: 
HI-NS-04-S2 2.5' - 4.2' Sediment 29.73% 

MATERIAL DESCRIPTION 

Slightly clayey, silty SAND 
Remarks: Project: Harbor Island Sediments 

- 
J-4249-03 

.. 
Figure 17 
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% +75mm % GRAVEL %SAND %SILT %CLAY 
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Sample Number: Sample Depth: Sample Matrix: Natural Moisture: 

HI-NS-04-S3 4.2' - 9.4' Sediment 33.16% 

MATERIAL DESCRIPTION 
' 

Slightly clayey, very sandy SILT 

Remarks: Project: Harbor Island Sediments 
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HI-NS-04-80 N/A Sediment 35.97% 

MATERIAL DESCRIPTION 

Slightly clayey, very sandy SILT 

Remarks: Project: Harbor Island Sediments 
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Sample Number: Sample Depth: Sample Matrix: Natural Moisture: 

HI-NS-08 o · 10 cm Sediment 48.37% 
. 

MATERIAL DESCRIPTION 
•· 

Slightly clayey, silty SAND 

Remarks: Project: Harbor Island Sediments 
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MATERIAL DESCRIPTION 

Slightly clayey, silty SAND 

Remarks: Project: Harbor Island Sediments 
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GRAIN SIZE - mm 

% +75mm %GRAVEL %SAND % SILT %CLAY 

0% 87% 1 1 %  2% 

Sample Number: Sample Depth: Sample Matrix: Natural Moisture: 

HI-NS-08-S2 2.1' -4.9' Sediment 27.46% 

I I 
MATERIAL DESCRIPTION 

I I Silty SAND 

Remarks: Project: Harbor Island Sediments 
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J-4249-03 

.. Figure 22 
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%+75mm %GRAVEL %SAND % SILT %CLAY 
0% 49% 38% 13% 

Sample Number: Sample Depth: Sample Matrix: Natural Moisture: 
HI-NS-08-S3 4.9' - 8.3' Sediment 40.88% 

MATERIAL DESCRIPTION 

Clayey, very sandy SILT 
Remarks: Project: Harbor Island Sediments 

- 
J-4249-03 

.. 
Figure 23 
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. .  
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.  

sample Number: Sample Depth: Sample Matrix: Natural Moisture: 

HI-NS-08-80 N/A Sediment 25.87% 
1f.J 

,. 

I  I  
MATERIAL DESCRIPTION 

I j 1, 
Silty SAND 

Remarks: Project: Harbor Island Sediments -- ' 
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GRAIN SIZE - mm 

% +75mm % GRAVEL %SAND %SILT %CLAY 

1% 34% 47% 18% 

Sample Number: Sample Depth: Sample Matrix: Natural Moisture: 

HI-WW-05 O - 1 0  cm Sediment 90.49% 

MATERIAL DESCRIPTION 

Clayey, very sandy SILT 

Remarks: Project: Harbor Island Sediments 

- 
J-4249-03 
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Figure 25 
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% +75mm % GRAVEL % SAND %SILT %CLAY 

1% 30% 46% 23% --- 

Sample Number: Sample Depth: Sample Matrix: Natural Moisture: 

HI-WW-05-S1 0.0' - 1  A' Sediment 89.24% 

MATERIAL DESCRIPTION 
'"--' 

Clayey, very sandy SILT 

Remarks: Project: Harbor Island Sediments 
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.. Figure 26 
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GRAIN SIZE - mm 

%+75mm % GRAVEL %SAND %SILT %CLAY 
0% 62% 29% 9% 

Sample Number: Sample Depth: Sample Matrix: Natural Moisture: 
HI-WW-05-S2 1.4' - 4.7' Sediment 37.59% 

MATERIAL DESCRIPTION 
Slightly clayey, silty SAND 

Remarks: Project: Harbor Island Sediments 
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.. 
Figure 27 
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GRAIN SIZE - mm 

% +75mm %GRAVEL %SAND % SILT %CLAY 

0% 90% 8% 2% 

Sample Number: Sample Depth: Sample Matrix: Natural Moisture: 

HI-WW-05-S3 4.7' - 8.0' Sediment 31.53% 

MATERIAL DESCRIPTION 
' 

Slightly silty SAND 

Remarks: Project: Harbor Island Sediments 
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.. Figure 28 
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GRAIN SIZE - mm 

% +75mm % GRAVEL %SAND %SILT %CLAY 
0% 38% 41% 21% 

Sample Number: Sample Depth: Sample Matrix: Natural Moisture: 
HI-WW-10 O - 1 0  cm Sediment 77.90% 

-- 

MATERIAL DESCRIPTION 

Clayey, very sandy SILT 

Remarks: Project: Harbor Island Sediments 
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J-4249-03 

.. 
Figure 29 
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' GRAIN SIZE - mm 

%+75mm % GRAVEL %SAND % SILT %CLAY 

6% 25% 52% 17% -' 

- - 

Sample Number: Sample Depth: Sample Matrix: Natural Moisture: 
_,, 

HI-WW-10-S1 0 .0 '-2 .1 '  Sediment 78.67% 

MATERIAL DESCRIPTION 
-- - 

Slightly gravelly, clayey, sandy SILT 

Remarks: Project: Harbor Island Sediments 
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GRAIN SIZE - mm 

% +75mm % GRAVEL %SAND % SILT %CLAY 
0% 78% 17% 5% 

Sample Number: Sample Depth: Sample Matrix: Natural Moisture: 
HI-WW-10-82 2.1 '  •  3.8' Sediment 29.80% 

MATERIAL DESCRIPTION 

Slightly clayey, silty SAND 
Remarks: Project: Harbor Island Sediments 
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Figure 31 
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GRAIN SIZE - mm 

% +75mm %GRAVEL %SAND %SILT %CLAY 

0% 41% 49% 10% 

Sample Number: Sample Depth: Sample Matrix: Natural Moisture: 

HI-WW-10-53 3.8' - 6.4' Sediment 35.92% 

MATERIAL DESCRIPTION 

Slightly clayey, very sandy SILT 

Remarks: Project: Harbor Island Sediments 
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J-4249-03 

.. Figure 32 
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GRAIN SIZE - mm 

% +75mm % GRAVEL %SAND % SILT %CLAY 
0% 39% 40% 21% 

Sample Number: Sample Depth: Sample Matrix: Natural Moisture: 
HI-WW-18 O - 10 cm Sediment 86.46% 

MATERIAL DESCRIPTION 

Clayey, very sandy SILT 

Remarks: Project: Harbor Island Sediments 
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- Figure 33 
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GRAIN SIZE - mm 

% +75mm %GRAVEL %SAND % SILT %CLAY 

0% 42% 45% 13% 

Sample Number: Sample Depth: Sample Matrix: Natural Moisture: 

HI-WW-18-S1 0.0' - 1.7' Sediment 68.18% 

MATERIAL DESCRIPTION 

Clayey, very sandy SILT 

Remarks: Project: Harbor Island Sediments 

- 
J-4249-03 

- 
Figure 34 
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GRAIN SIZE - mm 

% +75mm % GRAVEL %SAND % SILT %CLAY 
0% 42% 47% 1 1 %  

Sample Number: Sample Depth: Sample Matrix: Natural Moisture: 
HI-WW-18-S2 1.7' - 6.3' Sediment 36.76% 

MATERIAL DESCRIPTION 

Slightly clayey, very sandy SILT 
Remarks: Project: Harbor Island Sediments 
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- Figure 35 
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GRAIN SIZE - mm 

% +75mm % GRAVEL %SAND %SILT %CLAY 

0% 91% 8% 1% 

sample Number: Sample Depth: Sample Matrix: Natural Moisture: 

HI-WW-18-S3 6.3' - 8.0' Sediment 31.66% 

MATERIAL DESCRIPTION 

Slightly silty SAND 

Remarks: Project: Harbor Island Sediments 
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J-4249-03 

.. Figure 36 
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GRAIN SIZE - mm 

% +75mm %GRAVEL %SAND %SILT %CLAY 
0% 91% 9% 0% 

Sample Number: Sample Depth: Sample Matrix: Natural Moisture: 
HI-WW-18-S3T1 6.3' - 8.0' Sediment 31.66% 

MATERIAL DESCRIPTION 

Slightly silty SAND 

Remarks: Project: Harbor Island Sediments 
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Figure 37 

• 

HI-SHELL000644



PIPET ANALYSIS TEST REPORT 

.5 .s 
. .  s  .S .s 

8 
� .!= "I' 

s :!l ,! 
0 

;! � 100 � N � "' " 
"' 

90 
\ 

80 ' 
70 

0:: 60 w 
z 

u:: 
I- 50 z w 
o 
0:: w 40 
a. 

\ 30 

20 

10 
�I', 

.....__ 

0 

100 10 1 0.1 0.01 0.001 

GRAIN SIZE • mm 

% +75mm % GRAVEL %SAND %SILT %CLAY 

0% 90% 8% 2% 

Sample Number: Sample Depth: Sample Matrix: Natural Moisture: 

HI-WW-18-S3T2 6.3' • 8.0' Sediment 31.66% 

MATERIAL DESCRIPTION 

Slightly silty SAND 

Remarks: Project: Harbor Island Sediments 
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J-4249-03 

.. Figure 38 
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PIPET ANALYSIS TEST REPORT 
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GRAIN SIZE - mm 

% + 7 5 m m  %  GRAVEL % S A N D  % S I L T  % C LA Y  
0% 49% 35% 16% 

Sample Number: Sample Depth: Sample Matrix: Natural Moisture: 
HI-WW-188 0 - 1 0  cm Sediment 82.39% 

MATERIAL DESCRIPTION 

Clayey, very sandy SILT 
Remarks: Project: Harbor Island Sediments 
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.. Figure 39 
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GRAIN SIZE - mm 

% +75mm %GRAVEL %SAND %SILT %CLAY 

0% 64% 24% 12% 

sample Number: Sample Depth: Sample Matrix: Natural Moisture: 

HI-WW-27 o - 10 cm Sediment 60.50% 

' 
MATERIAL DESCRIPTION ' 

Clayey, silty SAND 

Remarks: Project: Harbor Island Sediments 
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GRAIN SIZE - mm 

%+75mm %GRAVEL %SAND %SILT %CLAY 
0% 59% 31% 10% 

Sample Number: Sample Depth: Sample Matrix: Natural Moisture: 
HI-WW-27-S1 0.0' - 2.3' Sediment 34.28% 

MATERIAL DESCRIPTION 

Slightly clayey, very silty SAND 
Remarks: Project: Harbor Island Sediments 

- 
J-4249-03 .. 

Figure 41 
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GRAIN SIZE • mm 

%+75mm % GRAVEL %SAND % SILT %CLAY 
,, 
I 

0% 59% 32% 9% ' .. 

.. � 
Sample Number: Sample Depth: Sample Matrix: Natural Moisture: 

HI-WW-27-S 1T1 0.0' - 2.3' Sediment 34.28% " 

.. 

MATERIAL DESCRIPTION 

" Sli!lhtly clayey, very silty SAND 

Remarks: Project: Harbor Island Sediments ' 
. 
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GRAIN SIZE - mm 

% +75mm % GRAVEL %SAND %SILT %CLAY 
0% 59% 31% 10% 

Sample Number: Sample Depth: Sample Matrix: Natural Moisture: 
HI-WW-27-S1T2 0.0' - 2.3' Sediment 34.28% 

MATERIAL DESCRIPTION 

Slightly clayey, very silty SAND 
Remarks: Project: Harbor Island Sediments 
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